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PROCEEDINGS OF THE CONVENTION. 



St. Louis, June 19, 1872—11 a. m. 
Tlie Convention of railroad men, car and locomotive buildera, 
and otliers interested, called to coiisidei" tlie qnestioii of narrow 
gauge railway consti'nction and operation, assembled at tlie Sonth- 
ern Hotel, at 11 o'clock a. m., in accordance with the following 

INVITATION AND PROGRAMME 

issued by a Committee of Arrangements appointed early the 
present year : 

'• In view of (lie fact that the ^nge question, na applied to rail- 
■WftVB, is attracting a large share of attonlion, and that there is a 
general desire in the pnblic mind to arrive at an intelli^iit con- 
clueion in lyjlation thereto, the following points for discussion and 
elucidation are suggested : 

"1, Tbe want of railway facilities. 

"2. The comparative cost of tbe two syBfcmB. 

"3. Oiir means of constrncting tlie broad gange as compared 
with the narrow gauge. 

"4. The comparative cost of operating the two gauges. 

"6. Can narrow gange locomotives be constructed of sufficient 
power and speed to answer general requiivments ? 

"6. Can the passenger coaches be made safe, cogifor table and 
popular with the traveling public? 

"7. Can freight cars be constructed of convenient size for 
the transportation of cotton, live stock aud general ft-eights? 

" 8. What saving in dead weight will the narrow gauge effect ? 

"9, How will the saving in ftrst cost and dead weight afl'ect the 
rates of fi-eight and passage ? 

" 10. Break of gauge or connections. 

" 11. Experience and opinions of experts. 

" 13. The narrow gauge, as compared with the broad gauge, as 
the means of developmeni, 

" Your committee are of the opinion that a full discussion of the 
points named will elicit much valuable information, which if given 
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to flic pnblic by the presR, will result in great good. T)ie object 
of tlie Convention should be to arrive at the truth by the light of 
facta derived from actual experience, and, ivliat is of the flrst im- 
portance, determine upon a uniform uaii-ow gauge. There is no 
anlagonisni between the two systems. The nari-ow gauge wit! be 
a powerful adjunct to tlie broad gauge, and in many instanres 
prove to be tlie saviour of the old lines by bringing to them a large 
new business, and thus convert non-paying into dividend paying 
roa<1s. Unquestionably the narrow ^aiige is entitled to a ]>lace in 
our railway system, and it will be ilie duty of the Convention lo 
determine what that i-lace shall be, as well as to suggest a wisely 
considered plan of extension of the system, in order that the coun- 
try may receive the full henelit therefrom. 

"We cordially invite and eaniestly urge all narrow gauge com- 
panies in operation, all in the course of construction, all manufac- 
turers of narrow gauge motive power and i-olling stock, to send a 
full representatiiin to the Convention to be lield in St. Louis the 
19th of June, 1872. E. Hulbebt, Secretary." 



Mr. C. H. Howland, of St. Louis, called the meeting to order, 
and nominated Hon. Erastus Wells, of St. Louis, temporary Chair- 
man, who was elected, together with Col. E. Hulbert, of Georgia, 
as temporary Scci-etary. 

ADDRESS OF THE TEMPORAKY CHAIRMAN. 

Mr. Wells, referring to the terms of the call, said it was not 
necessary to enter at present farther into the objects of the meet- 
ing. He had been introduced, the |)recediiig day, to gentlemen 
from Geoi'gia, Virginia, Delaware, Alabama, Peunsylvama, Colo- 
rado, and otiier portions of the country, showing that this matter 
is taking hold of the people. And when gentlemen can conic so 
fhr fi-om home at tliis season of the year— through the heat and 
the duKt—there must be something in this movement which the 
people are taking hold of. And he was aatisHed, with what little 
information he had, simply through the newspapers and in conver- 
sation with citizens, that tlie day is not far distant when narrow 
gauge roads will be as popular and etfective as the present system. 

On motion of P, B. Borst, of Virginia, the Chairman appointed 
a committee of three to enroll the names and addresses of those 
present. 

Hon. P. B. Borst of Virginia, A. W. Bell, of Pennsylvania, and 
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Col. W. C. Faulkner, of Mississippi, were appointed said com- 
mitlee. 
Tlie committee reportocl the following 

LIST OF DELEQATES PRESKNT. 

O. p. Prescott, Pres't Mem. & Ral., Mcniijbis, Teim. 

K. L. Cobb, Cliief Eiig. Memphis & llal., Memphis. 

J. A. Wiggs, Cofiuth & Nashville. 

Thos. H. Millingtoii, Cli'f Eiig. Mem. & Ktioxville, Bolivar, Teiin- 

W. S. Moon, Gli'f Eng. Vieksburg & JS'ash., Okaloiia, Miaa. 

U. T. Wilsuu, Pres't Topekn, Ft. Scott & Mem., Ft. Scott, Kail. 

W. C. FauJkiier, Pres't Itipley Railroad, Ripley, Misa. 

Or. M. Priest, Pres't Soiitb Ky. Raihoad, ileiideisoii, Ky. 

^Y. C. Ricliards, Ch'f Kng. Plyjiioutli, Kan. & Pa., Kankakee, 111. 

W. H. Greenwood, General Manager Den. ft Rio Grande, llen- 
ver. Col. 

W. 8. Aucliiiieloaa, Vice President Jackson & Sharp Mau'g Co. 
Wilmington, Del. 

Edmund Wragge, Cb'f Eng. Toromo, Grey & Bruce R., and To- 
ronto & Nipissiiig Railroad, Toronto, Canada. 

W. F. Goodliue, Civil Eng., Chicago Itailway Jieview, Chicago, 
Illinois. 

T. R. North, Attorney Des Moines Western R.. Adel, la. 

L. A. Grant, Director Des Moines Wc-tern R,. Des Moines, la. 

E. Gouglinour, Siip't Des Moines Western K., Adel, la. 

G. H. Walser, Pres't Mo. Div. Ft. Meutl & Memphis R., Lamar, 
Missonri. 

T. 8. Wilson, Vice Pres't Mem. & Fort Scott R., Fort Scott, Kau., 
and Gen'l Snp'tFort Scott, Jefl'. City & St. Louis It. 

G. A. Kurwiese, Kansas Cily, Wyandotte & iHorthwesIeru. 

A. W. Beil, Porter, Bell & Co., Pittsburg, Pa. 

0. U. Rowland, Cairo & St. Louis H,, St. Louis, Mo, 

K. IL Roeboi-ougli, Director Cairo & St. Louis R., Sparta, 111. 

A. Steele, Director 0. & St. Louis It,, Sparta, 111. 

Lncien Scott, Vice Pres't Kan. Central, Leavenworth, Kan. 

J. B. Inman, Ch. Eng. Tenu. Central, Carroll, Tenn. 

J. J. Williiims, Jackson & Tenn, River Roiid, Jackson, Tenn. 

0. G. Vandurhofl", Eng, Gi-eenville & Paint Rock Road, Knox- 
Ville, Tenn. 

J. G. Reeves, Pres't Greenville & Paint Rock Koad, Greenville, 
Tenn. 

J. E. Gregg, Siip't Ark. Central, Helena. Ark. 

W. A. Suiiili, Eailway liegister, St, Louis. 
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S. N. Keilli, Rliodo Island & Mas^s. T.., Provicteiice, R. I. 

Col. E. Hulbert, Prcs't Norili Ga. & Kor. Car. K., Atlniila, Ga. 

G. M. Edgerloii, St. Louis & Miuichr^ster B., St. Loiiia. 

8. B. Sliiiw, St. Louis & Western R., St. Louis. 

"W. M. Kftssoii, Eii[f. St. Louis & Western R.. St. Louis. 

G. F. Dawson, Dawsou & Bailey, Locomotive Works, Connells- 
Ville, Pa. 

A. W. Maupin, Missouri Central, Union, Mo. 

A. B. Garrison, Pres't St. Louis & Manulnister R., St. Louis. 

K. R. Powell, Cliief Eng. St. Louis & Man. R., St. Louis. 

K WellB, Pres't Olive Street R., St. Louis. 

L. H. Conn, Olive Street II., St. Louis. 

O. Merriweatlwr, Preutieo & Bouge, Plialia. R., Memphis, Tonn. 

Hon. P. B. Borst, Prcs't "Washington, Cincinnati & St. Louis K. 
Luray, Va. 

D. E. Small. Billmeyer & Small, car Imilrlers, York, Pa. 
T. L Carter, Colorado Central R., Denvi'r, Col. 

E. Morrison, Vice Pfesident St. Louis & Western R., St. Louis, 
On motion of Col, E. Hulbert, of Georgia, a Committee of tive 

on permnuBiit orf{aniiation were appointed. The Cliair appointed 
Col. E. Hulbert of Georgia, Tloni P. B. Borst of Virginia, Col. W. 
C. Faulkner of Mississippi, C. U. llowliind of St. Louis, and W. 
H. Greenwood of Denver. 

The following, reported by tlic Committee, were elected : 

J'residmit—Uan. Erastiis Wells. 

Vice I'resid&n.ts-~Gen. Wm. Palmer, Col.; L. Smith, Kansas; 
A. B. Garrison, Mo. ; Anthony Steele, 111. ; G. M. Priest, Ky. ; O. 
r. Prcseott, Teun. ; .T. E. Gregg, Ark. ; W. C. Faulkner, Miss.; B. 
E. Wells, Ala. ; E. Hurlburt, Ga. ; P. B. Borst, Va. ; Wm. S. Au- 
cliiBcloss, Del. ; D. E. Small, Penn. ; 8. N. Keith, E. T. ; E. Wragge, 
Toronto, Can. ; T. E. Sickles, Neb. ; L. A. Grant, la. 

Secretaries— h. H. Ooim, Mo. ; W. C. Richards, 111. 

The President, on aimouncing the pei-manent organization of 
the Convention, expressed the hope that the proceedings would be 
harmonious aud the results beuelicial to all. 

The Committee on Permanent Oi'ganizafion further recom- 
mended the appointmont of a Committee of eleven to prepare a 
general report on the narrow gauge railway system, whieli recom- 
mendation was ado])ted by the meeting. 

The meeting then tool; a recess until 2 1-3 p. M. 
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St. Louis, June 19, S 1-3 p. st. 

COMMITTEE ON BEPOBT. 

The Clmir aiinouiicecl the following Committee, to report on tlie 
narrow gau^e -question: liV. H. Greenwood, E. "Wragge, T, II. Mil- 
lingtoii, A. AV. Bell, D. E. Small, Win. L. Auchiiicloss. E, Hul- 
bort, Lucien Scott, Clifts. II. Howland, W. M, li>issoii, P. B. Borst. 

PRACTICAL MERITS OF THE NAKEOW GAUOE. 

Before proceeding to a discussion of the practical claims of the 
narrow gauge, a dispatcli was read hy the Secretary, from W. D. 
Chipley, Coliimhiis, Ga., Secretary of the "North and South Rail- 
road," of Geoi-gia, excusing his ahseuce, and elating that he had 
fonnd the narrow gauge a thorough snccess in every respect. 

Cliarles H. Rowland, of St. Louis, said, in common with the rest 
of the delegates, that lie had come for information on the question 
of narrow gaxiges. As there were gentlemen present, who, in 
their official capacity, are intimately acquainted with the subject, 
he thouglit it would be veiy pleasant, if tliey would give this con- 
vention their experience and views. He referred to Col. Green- 
wood and Mr. Wragge. 

IIENVER AND IlIO HKANDE-— EEMAKKS OP COL. GHEENWOOD. 

Mr. Greenwood remarked tliat so far as he had treated the nar- 
row-gauge system it had proved a decided success. The Denver 
and Bio Grande road had now one hundred and seventeen miles 

in operation. As to tlie 

CAPACITY OF THE BOAD, 

he had no iiesitation in declaring it fnlly equal to that of abroad 
gauge road. It was only a three feet gauge, and yet he was una- 
ble to see any difference, as to capacity, in favor of broad-gauge. 
He could do as much business on this road as could be done on 
nineteen-twenticths of the broad-gauge roads. As to 

SPEED, 

they made all the speed tliey desired. With a party of Pennsylva- 
nia excursionists, the other day, they made an average of f woiity- 
Hve miles an hour, although the usual rate, including stoppages, 
was fifteen, or about tliL-ee-foiirtlis of the average of broad-gauge 
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roails. TUg piibiic demand fast trains, and Uieu punish Railroad 
Com|)iuiies for any aucidmit. If the Companies were permitted tt> 
choose, tlicy would prefer slower time. Ho thoug'ht the policy 
slioiihl ho to keep dowii speed, and thus lessen the liability to acui- 
duuts. As to 



he could g'lva tliem no information whatever on that point, as no 
aueidenl had occurred since the road had commenced running. 

CAB ECiUIl'MBNT, 

Mr. Greenwood preferred the passenger coaches ot the narrow 
gauge to tlioso of tlie broad-gauge, ills plan was to have a row of 
cliah'S or seats, on pivots, on each side of the coach. The loaded 
freight cars weiglicd loss than the empty cars of a broad-gauge road. 
He got ids iron via the Kansas Pacitic liailroad, and ten of his cars 
would carry the load of eight of the Kansas Pacific Railroad cars, 
and each ol his loa<1eil cars are one ton lighter than the empty 
return cars of the Kansas Pacilie Rivilruad. T'liey had no difficulty 
in transporting cattle. Their cai-s were made a little longer tlian 
tlie ordinary cattle cai-s of the btoad-gauge. The doors instead of 
being at the side are placed at one end, and the cattle are driven 
tlirough them into the car. Tlie engines work admirably and do 
all they wci-c warranted to do. The freiglit engines had never been 
put to all the work they could do. 



The cost of this road would furnish no criterion. It was built 
along the base of t!ie Rocky Monnt^iins, over a voi-y rough coun- 
try, where the Engineers sonietimcB had great difficulty in making 
tlieir way for tlie purpose of a survey. In giving the estimates 
they luul included the cost of transportation, and as tliey had to 
transport a very large proportion of their iron at very high i-ates, 
the estimate did not show a fair average of what their road had 
cost per mile, lie submitted the following report of estimates for 
completing the unfinished division, as compared with a broad 
gauge, from wldcli it appears that the narrow-gauge can be built 
for about sixty per cent, of the cost of a broad-gauge : 
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United States "Railway Office, > 
CiMABBON, New Mexico, May 22, 1872, J 
Colonel W. D. Qreenwood, General Manager Denver and Si» 

Grande liailroad : 

Dear Sib — Iq answer to youi' request for a statement, showing 
the comparativo cost of building a broad-^auge road aui-osa tlie 
Rocky MoEiiitaiiis, as against tlie narrow-gauge, I talce pleasure iiti 
sending you the subjoined com])ared estimates, witli the hope that 
they maybe of assistance to you in demonstrating the great advan- 
tage of narrow-gauge over the standard, in at least many localities,, 
and especially hi Hub country, The broad-gauge estimates are based 
upon actual and careful survey, over the whole distance from tlio 
north boundary of New ilexico to Cimarron. The narrow-gauge- 
was surveyed over the heavy work only, blit as this was the most; 
important part, and having noted duHiig the wliole survey , tliat. 
cuts and ails could be avoided by the use of a little moi-e curva- 
ture, I feel perfectly safe in the estimate. For further comparisoTi,. 
as showing the relative difi'erence in both plains and mountain. 
work, I place the estimates under two heads, respectively, moun- 
tain and plains division : 

COST OP POUK FOOT BIOHT AND-A-HALP INCH GAUOE — DIS- 
TANCE THIBTY-t'IVE MILES — MOUNTAIN DIVISION. 

Grading, bridging and tieing, per mile, - - $ 24,700 

Total cost without iron, 864,500 

Thirtv-flve miles iron, seventy pounds per yard, at 

$12,'000, 420,000 

Total, «1.3»4,600. 

Average cost per mile, $36,700. 

Maximum grades, 125 feet per mile. 

Maximum curvature, ten degrees on 100 foct grades. 

COST OP TIIKKE FEET OIIAC 



Grading, bridging and tieing, per Tiiile 

Total, without iron 

forty miles iron at 40 lbs, per yard, at $7,000 

Total 

Average cost per mile, $16,600. 
Maximum grades, 100 feet per mile. 
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Maximum ciirvaliire, 16 dcjr. to 18 deg. Saving in favor of nar- 
I'ow-gaugc, *620,&00 ; distance in favor Of broad-gauge, live miles ; 
narrow-gaiigo per cent, cost of broad-gauge, nearly 62. Two miles 
of the distiLuee ialont to avoid tunnels, ami the balance to reduce 
.grades and iivoid beavj' rock cuts, aiid iti some instances to avoid 
bridging and rip nip work. 

PLAISS DIVISION. 

(Surface work), broad-gauge, distance 42 miles : 
Grading, bridging and tieiiig, at $3,900 - - - - $163,800 
-Forty-two miles iron, 56 lbs. per yard, at $9,500 - 399,OuO 

Total --------- $o62,8uo 

Average per mile, $13,400. 
Maximum grades, 65 feet per mile. 
Maximum curvature, 4 degi'ees. 
Narrow-gauge, dlstaiico 42 miles ; 
JFortv-two miles grading, bridging and tieiiig, per inile, 

' $3,500 - - ■ $147,000 

JPorty-two miles iroLi, id 30 lbs. pel' yd., per mile, $5,150 216,300 

Total $363,300 

Average coat per mile, $8,660. 
Orades and curviitures as above, 

Sttviug cost ill fiivor of uarrow-gauge, $199,500. Distance equal ; 
Jiarrow-gange per cent, cof^t of bvoad-gange. 64. 



Bi-oad-gaugo,- distance 77 miles, totiii cost - - $1,874,300 
.Hari'ow-gauge, distance 83 miles, total cost - - 1,027,300 

Total saving of cost in favor of narrow-guage, - $820,000 

Distance in favoi' of broad-gaage, five miles (by surveyed line, 

wbereasit is probable that a cut-off can be made by a route yet 

unsurvoyod, tliat will reduce the distance by ten or twelve miles, 

which 1-outo is certainly not practicable for broad-gaiLge). 

Narrow-gauge per cent, cost of broad-gauge, 55 (iieariy.) 

W". E. MoREi.KY, Engineer. 

THE TOKOSTO NARROW-GAUGE— BEMABKa OJJ' MK, WBAGGE. 

Mr. Wi'agge gave a sketch of the system, three feet, six inches, 
b'lilt froni Toronto. Ont., under bis supervision. The Toronto, 
^i-L'y & Bruce road runs iiortliwost from Toronto to Sydenham, 
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oil Ow«ii Sound, about 100 iiiilei'. Ol'tliis main liiiea setUoii of 49 
milus tVom 'I'groiito is in operation to Oi'augeville ; and on a 
bmiioli from Oiiuiffeville, 39 miles to Mt. Forest— making 88 miles 
now ii|)oratotl. The vemaining 40 miles of the branch, extending 
to Kinkiirdino, on tho eastern shore of Lake HuroJi, is under cou- 
striiclioii. The Toronto and Nipissiii^ railroad runs uortlieast 
from Toronto to Oobecoiik, on Biilaam Creek, 88 miles; and of 
tliis, 65 niilew are in operation to Midlainl.— Mr. AVragge proceeded 
to sfive in detail tlie engineering characteristies of the road, char- 
Hoteristica of the eoiintry, anil peculiar meclianieal features of the 
cai-s and engines, dwelling at some length on the ilJffereut styles of 

The sharpest cnrve on the Canailft road was 14 degrees, and the 
maximum grade for the heaviest loads was 88 feel to the mile. 
There was, however, one grade of 105 feet to the mile; and over 
tiiis graile, on the 24th day of May last, one engine drew an excur- 
sion train containing 600 passengers. The engine was, howoYcr 
heavier tluiii the oiiiinary narrow-gange engines. It weighed 20 

The cattle cars on the road arc made to carry eight head of the 
largest cattle in the country. The greatest load they put upon a 
aiiigle car was eiglit tons, 

UUOAD-CIAUOE IN TENNBSSI3E — BEMABKS OK MR. MILI.INQTON. 

Thos. M. Millington, Chief Engineer of the Memphis and Knox- 
ville railroad, read a valmible paper (see Appendix) giving com- 
parative estimates of cost on the Jive feet and the three feet gauge, 
prepai-ed from actual survey". The siirfiiec of the country through 
which the road passes is undulating, iiiplaces rolling and broken, 
but with no serious obst-aelc to the construction of a flrst-olass 
road at the average cost per mile of Soutliern roads. The clearing 
and grubbing, wliei-e there is any, is heavy ; grading allearthwork 
and ea'^y to handle. There is but one bridge of three spans of 50 
feet each. The prices of m.aterial and labor arc such as are ruling 
in that section. Engineering, right of way, salaries, printing, etc., 
asmncli on the narrow as on the broad-gauge. Mr. Millington 
submitted estimates in delail. The saving in favor of the narrow- 
gauge is very great, amonnting to $227,1S6 tor 30 miles of road 
bed and snperstriictni-e. There would doubtless be some saving 
in the cost of rolling stock and equipment; but as this is controlled 
more l>y the amount of traffic the road has to perform than the 
giiugc, iie had not estimated it. Had tbe line been through a 
monntaiiions country, with iioavy rock excavations, the iiarrow- 
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gaiijre wouicl have effected a much grcalfii- s.iviiijf, wliicli, though 
for a compai'atively level coiiiiti-y, ainoiiiits to 41 pei- tcTit, 

Col. Greenwood said : "The moment you come to a iloiible 
track, I can do more than any broad-gauge iti the world witliout a 
double track. 

NABROW-GAUaE IN GEOROIA— REMARKS OF COI., HU!,]1EK1'. 

Col. Hnlbei-t, of Georgia, made au interesting statement of tlie 
workings of the narrow-gauge system in that State. 

THE FIRST NARROW-GAUGE IN THE SOHTH. 

Tlie flrat of the Southern States to pnt np nairow-gaitge tracks 
was Alabama. The road was six miles iu length. It gave entire- 
satisfaction. "VVe have in cotirso of construction one— of which 
eight miles of track is laid— and about forty-flve miles of another ; 
twenty-two miles in operation, with forty graded. The first cost 
$9,300 per mile, and the last 1510,300. Notwithstanding lie was sat- 
isltcd with the experiment tbey had in charge, he determined to 
make a visit to this section of the country, and witness, himself, 
the roads in aetiial operation. 

OBSERVATIONS ON ROADS IN THE WEST. 

There was first the Kansas Central twenty-seven miles long. 
lie saw it under very unfavorable circumstances, but they roilo 
over the track at twenty miles an hour with pei-fect sufety, and as 
much ease as tliey could have rode, over a similar tra.'k on tlio 
broad-gango. From there be went to the Denver and Rio {Jrande 
Railroad, which was the best illustration of the narrow-siiugo 
principle. It is as near perfection as any broad-gauge road thai 
was ever built. The cars ride more steadily than those of anyroad 
west of the Mississippi river. As to the comforteof the cars,he 
found no difference. Tnie there was more leg room in the broad- 
gauge cars, bnt there were enough seats for comfort, and sitting 
Willi agentlemau on the same seat they were not uncomfortably 
crowded. 

THE SYSTEM FOE THE SOUTH. 

Tie desired the narrow-gauge in the South for many reasons. 
We have, for instance, in Georgia, thirty-two localities in which 
we have charters to build roads ; but it does not pay. He njaiu- 
tained tliat if they could not have a five-foot gauge it was better 



Hosier b/GOOgIC 



to fakfi tlifee, and two feet was better than -roinir on one foot. It 
was simply a imceasit)' in tlie Soiitli. We frimkly artTLiit. our iiia- 
ibility to bnilil tlie broad-gsmge. For one, he was tliankful llial 
Biich ■was the case. The narrow-gauge sysleiri woulil covevthe 
«iitii-e State and develop its reaonnies, as the liroad-ffauge eould 
never do. He gave Chattanooga as an illustration on tlii» ]>oiiit. it 
was tlio conti'o of aminefal region in the South, swinging around 
it one hundred and fifty miles in diameter, with more minerals 
■of a richer quality, than any other point in the linown world. 
Within sight of her streets are thousands of acres of coal and iron, of 
very tlie richest quality. Colonel Wilder, of Ohio, is now pro- 
-ducing as good an artiele of pig iron at fourteen to fifteen dollars 
lier ton as Pittshurgh is furiiifhing for twenty-eight to thirty dol- 
lars per ton. The I'eason is that wo liave tii-e-clay, limestone, ii'on 
*ndcoftl, all in inexhaustible quantities; and lying side by side, we 
have the richest miner-il deposics of iron and coal on the face of 
the glohe ; but the broad-gauge roads say, there let the coal and 
iron remain, and there they have remained. Right there in the 
midst of this rick field of mineral wealth, we buy all the iron used 
in all the various industrial arts, we buy onr horse shoes and nails, 
«verythingin fact manufactured by iron-: even the metal ic coffin 
in which ive are buried, and tlie spade and shove! with which our 
gi-aves are dng. 

We have never been ableMo develop these resources, and why ? 
Our broad-jrauge railways, in tliat section, have cost fully $40,000 
per mile. The average of our roaiis in the Southern States — 
:$32,O00. We have but one means of development in the South is 
agricultnre, the cnlt.ivatioii of cotton — and we have a sparse rural 
popnlat-ion, consequently business is very light. Broad-gauge 
roads are necessarily compelled to charge high ratfls— higher than 
the people are able to pay. In many i)art8 of Georgia it would be 
im])ossible to build a three foot gauge, because a two is cheaper, 
and ain|)le for the imi-poses, and furnishes the people with every 
needed facility. There was another fact to which he wished to call 
■csi)ocial attention. Within the last year over ten thousand people 
have emigrated from Georgia to the north and north-west, from the 
fact that there were no railroad or telegraph facilities. It is a 
serious question, and we are derermlned that every portion and 
part of our State shall Jiave its road, whether it be a three foot or 
two foot, and to a great extent we must rely npou local and county 
^subscriptions to build onr lines. lionce we have decided to use a 
twenty and twenty-five pound rail, and some even as low as 
■eighteen pound. Timber is abundant and cheap. An eight, and 
<ven a six-ton locomotive is ample for our buiiinoss. 
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He wished to impress upon tlic miixls of tlic southern people 
the fact that the future interest and future development of tiie 
South, de|>eiid inoi-e upon the adoption, and the Buccessfnl adop- 
tion, of the narroiv-gfluge, than upon any other proposition or 
subject that has been submitted to us since the war. Then, ins tend 
of having an emigration from the South we would have an im- 
migration of teu thousand a j'ear into the South. In conclusion, 
lie said they were looking with 'Jie greatest interest to roads like 
tlio Denver and Uio G-rande, constructed in the Soiitli. We are 
extreinly anxious that j-ou don't make any mistjike, and he asked 
them not to build a narrow-gauge road on braad-gauge principles, 
and to take care that they did not load it down witlii>alace cars, so 
that it may he operated agaiust us in the South. 

The meeting was further addressed by W. 8. Aucliincloss, of 
Delaware, on narrow-gauge cars ; D. E. Small, of Pennsylvania, 
on narrow-gange cars ; A. IV". Small, of Peiiusylvania, on narrow- 
gauge locomotives ; G, A. Karweisse, of Kansas City, on narrow- 
gange roads, and Col. W. C. Faulkner, on tlie subject of the con- 
struction of the Riplev and Gulf Railroad, of which he is Prosi- 
dmit. 

Tlie Convention thou adjourned to meet on T'bursday, 20th inst., 
at 11 A. M. 



St. Louis, Jinie 20—11 a. m. 

A OBNTRAI. COMMITTBG. 

Mr. C- TI. Howlaud said: The attendance has very agi'i;ea!)ly 
surprised me, as well as many others. Those of us who liave beeii 
advocating the narrow-gauge system have been working, to a very 
great extent, in a fog, so far as tlie idea of it being ii pretty general 
favorite in the miiida of the jieople is contierncd. Its poituhirity 
has exceeded our expectations. I think it would be advisable to 
have some nucleus around which we can gather, and I propose a 
resolution appointing a Central Committee— one fi'om eaeh Slate 
represented— and to be composed of active advocates of tlic sys- 
tem, upou whom tlie public can call for statistics and other infor- 
mation upon the subject. 

He moved the adoption of tbe following : 

Kesoloed, That In view of the necessity of concert of action and 
the dissemination of iuforination on the construction of narrow 
gauge roads, a JVational Central Executive Committee be api>oin ted 
consisting of 13 persons, to wiioni all aiiplicatious tuny be made tor 
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information, and all statiaLics bearing on llic question be forwarded. 
Said committee to have ftili autliority to oall the iiarvow-gange ad- 
vocates into convention at siicli times as tliey may thinic proper, 
and take such action as tliey may doem advisable to advance tiie 
general interests of tiie narrow-gauge movement. 

At a subsequent stage of the meeting tlie follOTving were ap- 
pointed : 

C. H, Howland, St. Louis ; TiV. H. Greenwood, Denver, Col. ; 
E. Hulbert, Adanta, Ga. ; W. C. Faulliner, Ripley, Miss.; P. B. 
Borst, Luray, Va, ; W". S. Anchincloss, SVilmingtou, Del.; E. 
Wragge, Toronto, Can. ; B. E. Wells, Opeliia, Aia. ; G. M. Priest,. 
Henderson, Ky. ; W. J. Sykes, Memphis, Tenn. ; S. Slaats Tay- 
lor, Cairo, Ells. ; L. A. Grant, Dos Moines, la. ; D. E. Small, York,. 

THE THIRD RAIL QUESTION. 

Mr. L. A. Grant, of Iowa, asked the opinion of the delegates on 
the subject of a third rail on tlie standard broad-gauge track, 
whether it is practical, and if so, whether admissible. It had 
been su^ested to him that tlie expense of putting on a third rail 
on a broad-gauge would be very much leas than the construction 
of an independent road. On the other hand, it was maintained 
that tlic expense would not be so very much less, because it would 
be necessary to pnt down a rail as heavy as that employed by the 
broad-gauge — that- there were no means of hoisting a small rail so 
as to make it practicable. Mr. E. Wragge, of the T., G. & B., and 
Tor. & Nipissing Eoads, spoke of eighteen miles of Ids road which 
had been built for its convenience on the Grand Trunk, and which 
had cost them $27,000. Ool. E. Hulbert, of Georgia, said one ad 
vantage of the third rail was that one could not run mixed trains. 
Two rails might, be placed insido of the broad-gauge, the narrow 
gauge nsing the same bed, but the diiflculty was the iiai-row -gauge 
had to be governed by the same schedule. 

CArACITY 01' GAUGES. 

He spoke at some length of the objection made to establishing 
narrow-gauge roads. One mode of objection was to quote some 
broad-gauge road which was at times blocked with a rush of busi- 
ness, and then ask how conid a narrow gauge take its place. The 
best reply was an explanation. He had never seen a broad-gauge 
road taxed to its utmost capacity. When they were blocked with 
basiuess it was because they simply lacked rolling stock. A three 
feet gauge road would have a capacity, if propurly equipped, to do 
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more business than is ftntuallv done by any bvoad-gange road in 
tlie United States. Col. iliilboi't argued tliat notwitlistaiidiiig 
the transfer from a iiarrow-^aiig«, tbere was still a great advant- 
age in favor of narrow-gauge roads, because of the high rates 
which the former were compelled to charge. "Where nari'ow-ga age 
would develop, they often retard the advancement of a country. 

NARBOW-&AUGE IN VIRGINIA. 

On invitation, Hon. P. B. Borst, of Virginia, addressed the con- 
vention : 
Mb. President and GentIjRMBn : 

We are truly fortunate in selecting St. Louis as the place to hold 
■our first national convention. St. Lonis is not old in years, but it 
3s old in wealth and i>opulation. We have selected the proper 
place to hold this first convention because she has indorsed the 
principle, — the system. Is that all? not by any means; but we 
■expect liberal aid in the coustriictioii of other projected roads to 
this point. I see my friend here fi-om Mississippi. (Col. W. C. 
Faulkner). He is building a road from Ripley, Mississippi, to con- 
nect at Cairo with the St. Jjotiis and Cairo Road, which is almost 
-completed. Beyond the city limits we find the running stock of a 
road which will be as perfect as any road ever constructed upon 
this continent. Look at the Denver and Rio Grande, the St. Louis 
.and Cairo— and thei* are a dozen other roads, 1 say, poiutlug to 
:St. Louis as the common center. The object of this convention 
was to show the practicability and feasibility of narrow-gauge 
roads, ho\y they could be constructed, how maintained, etc., etc. 
He wished to allude to somu of the points presented for consider- 
:ation. He took up first the 

WANT OF RAILROAD FACILITIES 

■and spoke of the gigantic growth of St. Louis, Chicago, Cincin- 
nati, Baltimore and Now York. Three-fourths of it had been 
brought about by this agency. Do wo want more railroad facili- 
ties? The North is well supplied. But we turn to the South, and 
we find there a desolated country, witliout railroad facilities, 
without actual means of transporting their rich commerce and 
mineral wealth to the markets of the world. Passing around to 
the Southwest, we see a country oninhabited except by the In- 
dians ; to the Northwest we find.a vast expanse nninhabited, un- 
cultivated, and with vast mineral wealth undeveloped. Tn the 
West, South and Northwest there is room for far more railroad 
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facilities tlian -n-e now liave, and the interests of the government 
and of the people demand the construction of more roads. How 
are you going to supply the demand ? We will supply it with 
tbis new system of narrow-gange railroads that are now being 
projected and will soon coTer the continent— the road that will 
fnrnish low fi-eighte. We have hit npon the proper way of giving 
railroad facilities to this continent. 

Passing on to the second point suggested for discussion, we 
conic io the ijnestioii of the 

COST OP THE TWO SYSTEMS. 

He instanced the road they were frying to build from Kichmond 
Virginia, to St. Loni^Wasliington, Cincinnati and St. Louis road. 
The narrow-gauge system received its inipelua in the hills ot 
■Wales-. There is where it was conceived and practicallv devel- 
oped. The entire system gi-ew from a little tromwav first used in 
tringing slate from the mountains, and whicli grew (o he a pas- 
senger, and then to a general freight road. ]n 1870 it carried 
lO.COO tons of freight per mile, and ahout 8,0CO passengers. There 
never had been any accidents upon that road, ai:d in regard to the 
question of gain, it declared in ]87CI, v} on ihe ncpHid «iock of the 
company, the eiioi~moir,s dividend of forty per cent. 

WASHIKGTON, OINCIIfKATI^AKD ST. LOUIS. 

Mr. Borst then retunied to this enterprise, \yhich he represented. 
It was only organized a few days ago, but enough hadbeen already 
subscribed to bnild the road through Virginia. The capital stock 
was $15,000,000. The road begins at Richmond, crosses the State 
to Mt. Pleasant, Ohio ; passesthence to Cincinnati, and traversing 
a line between the Ohio river and the Terre Hante road, runs to 
SI. Louis. Mr. Borst described Ihe rich mineral and coal lands at 
the staitingpointof the road. In Pocahontas county is a moun- 
tain of ore that yields eighly-three per cent, of pure ore. In close 
proximity are coal veins, richer and purer than anv fonjid in 
Peuusylvaiiia. The coal is located above water in the mountains. 
It was necessary, to get it,.only to go into the sides of the moun- 
tains. In other counties were beds of plaster. Jn others along 
the route there were marble quarries of flue quality. Tlien there 
were rich salt springs and oil wells. In other sections the road 
would pass through a rich agricultural region. Twenty thousand 
acres of these rich mineral lands have already been subscribed, and 
200,000 more are jjroinised. These coal-ticlds are ICO miles nearer 
2 
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to tide-water than the coal-fields of Pennsylvanin. Its ciitira 
length is 830 miles ; it is in a direct line from Riclnuoiid, vLicii 
■would give it Noi-foJk, witL its magniflcciit Lnrbor, as an ontletoo 
the seaboai'd. Wlieu they liad gathered up their Buhscripiions 
along the line, wliich were Buffldent to gi-ade the road, they pro- 
posed to assume a moderate debt, sufiicii'ut to pay for the Mijier- 
strncture and the rolling stock. "When completed, it ivould be 160 
miles shorter to New York than by the New York Oeiiti-al or Erie. 
The only remaining qnestion was, ""Would it pay ?" The cost of 
construction to St. Louis would be only $13,460 per mile, and he 
inaiuttiined tlmt the branch to Waehiugtou aud other ]>oiuts, wliii-'h 
ivould cost but $16,000 per mile, wonlil pay a dividend of twenty- 
Jive per cent, per year to create a sinking fund with wiiidi to ex- 
tinguish the principal of its bonded debt. 
Mr. C. H. Ilowland, of St. Louis, oflerod the following : 
£esofve(I, That in the opinion of this Convention, it is Ijighly 
important to have construtled a grand cenlial narrow-gauge line 
from tide-water to ilie interior of the continent, that the various 
narrow-gauge railways now consitructing in the Mississippi valley 
liiay have eoutinuous coimcctiou with the seaboard. 
"\Vhi(;h was adopted. 

EKBAKlNGt BUIK. 

Col, Ilulbert was asked what would be the disadvaiitiigos of n 
narrow-gauge, by beiiig compelled to birak the bulk to a broad 
gauge. Col. H. replied that the cost of trans])orling freight in the 
South over a narrow-gauge was one cent per tou per mile, and oil 
a broad-gauge one luid one-half cents per ton. Take a road one 
hundred miles in length, and the fi'eight of the one would be 
$1.50, and of the other $1 per ton for tlie entire distance. The ex- 
pense of breaking bulk where the facilities Jor transfer were good 
was about five cents per ton. He would undertake to transfer it 
from one ear to another for that. Sow su]ipose it costs ten cents 
per ton, and suppose the freight be broken at each end of a nar- 
row-gauge road one hundred miles in length, there is still left a 
difference of thirty cents in favor of the nan-ow-gauge. 

Col. Hulbert gave interesting facts in relation to the 

DEAD WEIGHT ON BKOAD-OAUOE BOADS. 

In the Southern States on passenger trains the average dead 
weight, on broad-gauge roads was 6.0C0 pounds for esrh passenger. 
In the Northern States on those roads oTor which there is a good 
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deal of travel it was ft-om 3,t*00 to 4,000 pounds for each passeuger. 
The oi'dinary box cars of a broad-gauge road weigh 20,000 poniids, 
and an engine tweniy-five tons, while on a iiarrow-gange the 
weight of an engine and cars is lees than one-Lalf. A loaded train 
on a narrow gangs would be no heavier than an empty train on a 
bvoad-gange. Tlie cost of keeping a broad-gauge up is laj'gely in 
excefis of that of the narrow-gauge. 
The Convention then took a recess until 8 o'clock p. m. 



8 o'clock p. m. 

The Coiivention then assembled. 

A telegram was received from t]n- Division Snperintendcnt of 
the Denver & Rio Grande Eaiiroad, announcing the completion of 
that road to Pueblo, a distance of one hundred and twenty niiles. 

"While waitijig for tlie report of tlie Committee of Eleven, en- 
gaged in ciinversaliou upon variowB practical topics. 

Mr. E, Wragge, of Toronto, Canada, then read Ihe report of iha 
Committee of Eleven on the Narrow-Gauge System. (Tliis report 
will be found in the Appendix.) 

Which was adopted and referred to the Kational Executive 
Committee for publication, 

Mr. C. H. Howland offered the followiiift : 

Jiesolved, That the thanks of tliis Convention be tendered to 
Messrs. Laveille, Warner & Co., the proprietors of the Soutliera 
Hotel, for the use of the parlors of the hotel during the sitting of 
the Convention, and for their many courtesies to tjje Convention. 

Which was adopted. 

iiesolntions of thanks were also (eiidcred to tlie President and 
Seci-etary. 

Convention then adjourned to meet at the call of the National 
Executive Committee, 

Ekastus Wells, President. 

Luther H. Conn, Secretary, 



Hosier b/GOOgIC 



APPENDIX. 



M THE CALL. 

MR. Pbrsident : — 

Your commiftee to whom was delegated llie duty of prepariHg 
a Report upon tlie "peciiliai" nieritsi andadraiitages of tlieNari'ow- 
fraiige Railway System," hiijx leave to recommend tlie adoption of 
the following resolution : 

STASDABD NAliKOW- 



Resolved, That liaviiig found the three feet gauge so mimeroii'Iv 
represented in this Convention, they recommend that it be adopted 
as the Standard Nan-ow-Oav,ge by all roads where there are no 
particular reasons for adopting a less gauge. 

Because (1) a uniform jra'ige ia very esRential to the iiiial sueeess 
of the system ; and, (2), Becanse they believe, if it is adopted on 
all narrow-gnnge roads, that it will not I>e many years before the 
three feet standard roads will have through eonnectious North, 
East, South and West, with a better system of interchange of ears, 
and a less amount of transfer than there is now on tlie four feet 
■eight and-a-half inch of the Nortli, the five feet of the South, and 
■other gauges now in operation. 

'J'hey also recommend the adoption of twenty-fonr inches as the 
standard height for the center of draw-head above the rail. 

In the call for the Convention, twelve points are suggested for 
■diseuKsion, in order to elii^it the fullest infr.rmation in regard to 
l)oth the coiistrncliou and the practical operations of the iiaiTow- 
;gauge.— Your committee have been nwable to devote as much time 
■to tlie coiiF^ideration of the Biihject as its importance demands, but 
liave touched upon them all, and in doing so have been carefid to 
itndei'state rather thau overstate the capacity aiid numerous advan- 
tagee .of the new system. 



Hosier b/GOOgIC 



I.— THE WANT OF RAILWAY PACILITIBS 

is acknowledged by all clasaes, and the valid reason wliy any 
locftlily is witliont, the samp, is simply a flnancial question. All 
settioiisof the coiiiiti-y would be in possession of railway t.rans- 
i)«i'tfttiou, if tliey possessed tlie means, or could borrow the funds 
atai-easouablerateofiutei-est; and your committee believe tliat 
any system which tends sni-ely to that end, namelv,— the sale of 
bonds at, or as near par as possible, and at tlie standard rate of 
intei-est is, and will be ofvBst benclit to the public; and as the 
narrow-gauge will do all the business of any section of tlie conntry 
with a much less bonded debt, it tends to give a much better secui-- 
it)- to the bonds and stock of the r()ads, making a better sale for 
the same, and in that way furnishing many feeders to our present 
through lines, which would not otherwise be constructed, and 
soon connecting lonal lines so S8 to make new through lines of the 
three feet guage, North and South as well as East and 'Wesl. 

II.— COMPARATIVE COST OF THE OLD AND NEW SYSTEMS. 

Taking what are called first-claes roads, equipped to do the bus- 
iness of the various localities through wliicli they run, your com- 
mittee feel justified in the following coiiclusioiis : 

(1). , That, in very 

HOUQH, MOUNTAINOTJS COUNTRIES. 

wliej'c the transportation of heavy ores, such as gold, silver, cop- 
per and other minerals in bulk, before reduced, so as to collci:t the 
same at the various smelting works, wirh the coal, wood and fluxes 
used in tlie reduction and manufacture of the same, and where it 
is not necessary to run fast or time trains— iAe co«( of eonstruc- 
tioit of a three feet gauge t oad will not be over one-jifth of s-ich 
rofids as the Erie, Pewnsylvnnia Central and Baltimore & Ohio ; 
and that the capacity of llie cheap u.ad can at buv time be iu- 
creiisfld by capital so as lo do all the bn-.inpss, for all time to come ; 
thereby sayiiiy a Ui,-ge amomit m /list cost atid tnterest on the 
senile, tohich is Die strongest possible tecommendnt ion for capital 
to incest ill Harrow-gauge chea/j toads, i atlier than in. the expe^b- 
sice broad-gauge. (2). Tliat in the 

BKOKEN, KOLl.lxa COUNTRY, 

where most of our roads are coiisti-ucied, the savino- will be about 
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as one to two : iiainelr, tJiat the iiflrro-n'-gaii»e will cost about one- 
half na mucli as the present hroad-giiiuges have cost. TJie Deiivei- 
& Rio G-raiide iinr row-gauge i-ailway has cost $13,500 per mile 
equipped. Your eomiuittee would tespoctfuJIy ask, and eanieslly 
iirge all parties iiilorested in tlie const ruction of railways, thiit 
tliis part of their report he tlioroufihly iuvestigated ; aud tliiit the 
queatioii of what the present broad-gauges /latie cost, l>e examined 
as carefully hy narrow-gauge advocJites. as has tlie question of 
-wliat tlieir roads do, and will cost, hy the friends of llie i.road- 
gauge—iiot forgetting to look into what liroad-gange advo.-ares 
say they can do in the way of i-ednction of dead weight, hut wliidi 
none of them can afford to attempt, on aceouiit of the vast amount 
of capital invested. (3). That in the 

SLIGHTLY UNDULATINd PEAIKIE OR PLAINS COUKTRV 

the cost of construction of a first class narrow-^auge passenger 
road, with the equipments suitahle for a lai-ge freight as well as 
passenger business, will not exceed threo-tlfths oi what a broad- 
gauge would cost with what is now called lirft-class equipment 
aiid road bed ; and that the Denver & Kio Grande railway practi- 
cally and fully demoustrates that the coat is only about one-half 
that of the broad-gauge, aud that the safety aud real comforts are 
fully equal to those on the great govcninient roads, viz : the Union 
Pacific, Kansas Pacific, and the Central Pacific. 

III. OUK MEANS OF CONSTRUCTING THE BKOAD-OAUGE, AS 

COMPARED WITH THE NARROW-GAUGE. 

Railway ofBcials are so well advised in this question, that-it is 
onlv necessary to say, that the obtaining ot a sufficient amount of 
money to construct a road on a cash basis is the only real difficulty 
to be overcome. It is a self-evident fact thnt it is very much ea- 
sier to obtain i$].0,000 per mile than it is $S0,00O. H cannot he de- 
nied that we have numerous localities, Noi-th. East, South and 
"West, in which railway facilities are imperatively demanded, nor 
will it be denied that in many instances it would be impossible to 
ohfain the means to construct them broad-gunge ; or if able to do 
so, that when done they would not command suificient business to 
sustain tiiem. Their excessiTe cost, entirely dis proportioned to 
their light business, would necnssanly compel them to charge high 
rates in order to pay operating expenses, and intei-est account, 
and thus retard, rather than stimulate development. Your com- 
mittee are unable to see the propriety of thus mnecei^mrihj tax- 
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ing the industries of the country especially when tlic required 
fadlitics ¥iiny be obttiiiietl by tlio iiiloiitioii of the imrrow-gnuge st 
oiie-linlf t!ie cost, tJiereby pUcing it within tlie means of tlio locali- 
ties refun-ed to, not only to provide themselves with railways, Imt 
with low riites. Admitting th.it $10,000 per mile will accomiilish 
the desired objei-t, your committee are unable to see the economy 
of mvest4iig 1^0.000 per mile and thereby incurring tlie entailment 
of high rates for all time. 
As to 

'-GAUGE SUPPr.IKS, 



finch as rail, locoinotives, ears, etc., the construction of the Den- 
V* & nio Gi-aiiile, as well as mnuy other ronds fVoni twenty to one 
hundred and iifty miles in length, now fast being completed, and 
even more ra|)idly than most broad-gauge roads have beeii eon- 
Btructed,— shows most conclusively that American skill, ingenuity 
and enei^y lins bce"i equal to the emergency. In conclusion npou 
this point we beg leave to remark that we are clearly of the opin- 
ion that an impartial and thorough examination of the stiliiect, 
cannot fail to convince the most skeptical of the great advantage 
in favor of the narrow -gauge, in fit-st cost, and the consequent 
money saving reanlts to he obtained thereby in the more rapid de- 
velopment of our resources. 

IV. — THE COMPARATIVE COST OP OPERATINO THE TWO GAUOES. 

Your committee cannot find that it has ever been claimed by the 

broad-gauge advocates that their system can be <)perated for less 
than can the narrow in any case; while the opinion aud practice 
of al! roads prove when the business exceeds acertain extent, that 
it is cheaper to constrnct a double track, the interest on the same 
to be added lo the operating expenses.— It should be borne in mind 
that the double track narrow-gauge will not eo^t as much as the 
broad-gauge single track ; hence the narrow can under all circum- 
stances furnish cfterrpe^-fmMsporiafi'ow than the broad.— In seek- 
ing to develop our resources we must not lose sight of the fact that 
low rates of transportation will accomplish the desired end much 
more rapidly than liigh rates whieli frequently pi-eventand in all 
cases retard development. — In examining the question of the conj- 
parative cost of operating the two systems, we will iirst show the 

DIFFEBBSCE IN THE WEIGHT OP THE BOLI^ING STOCK AKD 
MACHINEKY, 

and then trace the effects produced in each case to a final result. 
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tnblc sliows tlie [iro port ions of paying and dead 
ciirs of tlio two gauges when loaded to theiv full 
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Pounds desul wei^lit p'lr pisseii^ai' wirred on road-i in M.-issa- 
clinsetts" and New York, in 1870 ; 

MassacLnsetts ----..., 1,250 
New York --...,... 2,784 

In tliie case the narrow-gauge eoacli, weight 16,t>00 pounds, car- 
ries, when fill!, 36 passengers, with adead weight of 16,000 divided 
by 3S=416 iiotiiids per passenger, while the broad-gauge eoaeli, 
ca|)a<:ity .56 passengers, weighs an average of nineteen tons, giving 
udead weight of 38.000 divided by 66^^78 pounds; a dittereiice of 
262 pounds per head in favor of the narrow-gauge. 

But the coaches seldom run full, in which lAase the advantage 
will be still greater in favof of the narrow-giiiigo. To test tlie com- 
parison still funlier. we will sn|)po8e that we have tiiirty-oight pds- 
aengors, two more tliaii the small coach will accommodate, making 
it necessary to put on the sei'ond one. 

In this case Tve will htive two uarrow-o-auge coaches, weighing 
thiily thousand pounds, or tliirty thousand divided by 38^:^789; 
whili; l>y tlie broad-gauge we have thirty-eight thousand divided 
hy Sh= 1,000 pounds dead weight per jiaseengec, or a difference of 
two hundred and eleven pounds per head in favor of iiarrow- 

Dut let us apply still anotlier test. "We will suppose that we 
have two narrow-gauge car loads, seventy -two jiassengers, or six- 
teen more thfln can he ticcomniodated with one broad-gauge coadi. 
sitating the use of a second one. The aeeonnt will then 



stand fls foiloi 






gers, thirly-thousand divided hy 72 = 416 pounds per pusseiij 
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while by Ihebroacl-gange it will be two coacbcR, seventy-six tbons- 
anri pounds divided by 72 = 1055 pounds per passenger, or a total' 
of forty-aix thousand pounds, or twenty-three tons, saving in dead 
weight in favor of the narrow-gauge in only two cars. 

The dead weight per passenger, on the New York roads for 1870^ 
was 2,748 pounds, exelusive of baj^age, with an average of 
thirteen passengers per car. On a large majority of roads, the 
average dead weiglit is ranch greater. The passenger coaehesj 
then, on the New York roads, run about one-fourth full. For the- 
purpose of a further comparison, we will assnme that onr broad 
gauge railways average the same number (thirt«en} per tar. Oil' 
this basis, 



THE table: op PAYINS LOADS AND I 
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A difference of twenty-three thousand pounds, or eleven and, a 
half tons, in favor of the narrow-gauge, or 1,770 pounds per liead 
for each passenger. 

Assuming that the weight of tlie bi-oad-gauge car to be only fif- 
teen tons, or thirty thousand pounds, the difference in favoi' of tlie 
narrow-gauge car will still be iifteen thousand pounds, or two 
thousand three hundred and eight pounds per head for each pas- 
senger, as against one thousand one hundred and fifty-three pounds 
per liead, by the nan-ow-gauge. 

Of course the traveling public pays for this excess of unneces- 
sary dead weight, amounting to many millioiis of dollars per an-- 

We will now compare the two gauges, in reference to the 
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ECOKOMICAr. TKANSPORTATIOK' < 

"When tliU cars an; lo:ii3cil to their ciipiicity. 



Gauge. 


Weight of 

Box Ciirs ill 

i'ouiids. 


CaiJacitv of 
Box Cars 
ill Pouuds. 


Broad, 

Narrow, 


18,o00 
M,000 


20.000 
16,000 






ICSOO 


4.000 



Average Pounds of Dead Weight to one ton paving t'reigli 
on Riiilwiiya !i> Mas sac I m setts and New Yoi'li in 1870: 



Massacliiisetis, 



3,136 



3,091 



The average weigiLt of inoilei'n broad-gauge cars is twenty thons- 
jand pounds, capacity twenty tliousand pounds. Tlie average 
weight' of Sontlieru broad-gauge cars, may be put down at eigh- 
teeu thousand flv.e liundred pounds, eaiiacitj- sixteen tliousand 
pounds. In the talile we liave taken the lowest dead weight, and 
the Iiigliest capacity, as we prefer to over estiniflte the ca|»acity of 
'broad-gaTige, rather than under estimate it. Wliiie the dead 
weight carried by tlie railways of fliassacliii setts and New York, 
is enomionsly disproportion ed to tlie paying weight, it should be 
borne in mind that Ihe average dead weight, cai-rietl by our rail- 
ways generally, will greatly exceed that of llie States referred to. 
If Massachusetts tianls 3,136 pounds of dead weight, to trans- 
port one ton of paying fi-eigbt (not passengers), and New York 
8,091 pounds, what may we expect is the average in the agricul- 
tural districts of tlie Soiitli-west and North-west ? 

The proiioriion of dead weight to paying tVeight, on the South- 
ern railways, is even much greater than it is in tlie West and 
North-west. In a word their I'ailways have a capacity far in 
excess of the business of that section, entailing high rates npoti 
them, and thus i-elarding development, which cheap naiTow- 
gn.uge roads with their low rales would stimulate into great activ- 
ity. It will he ohBei-ved that the average of fi'eijtht carried, per 
■«ar, by Massachusetts roads is about oue-tliird the capacity of 
the narrow-gauge box car. 
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In ti-anspoi-tiiig qnantitiea less tlisin a full car load, the jiai-row- 
gau.'e cars have immensely the advantage. Care carrying througli 
ft-ei^ht may be loarted, very generally.to tlieii- full capacity, but 
tlie "average net car toads ardbroiiglit by the necessity lor di-op- 
pinf cars from the trains at tiivn-outs, along the route with -way 
or local freiglits, frequently very small in pi-oportion to the full car 
load The following table shows the amount of dead weight per 
ton in pounds, bv the two systems, when the shipment of freight 
to a way station is not an even car load. The figures in the head- 
ing show the amount of supposed sliiymeut in tons . 
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I yuiiibei'Df car*" 

in rdrfv sliiiiiii't. 



Tliis table sliows tliat if it is iiecessaiy to ilrop cars witli nine 
tons of freight, at a ivay station, — tills being an amonut which is 
one ton over a ear load for the nari'ow-gaiige. and which renders 
necessary tlie n:^8 of two cars at the utmost (Usadvautage,— tlio 
dead weight is even then only 1,777 iioiinds per ton, and still 278 
poiiiids less than the broad-gauge. Tlie-^e operative coinjiamons 
would seem to bo sntficient to settle the question so far as the 
ecfmomj/ of (he narrow-gfuige ia concerned; but it may be well to 
look into the question of the reduced. 
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WEAR AND TEAE, 

in consequence of the use of light machinery and rolling stock. 
If we assnnie that tlie repairs of machinery and rolling stock are 
in direct I'atio to its coat, tlie reduction for the naiTow-gaii^e 
would be about fifty per cent., which is the difi'ei'euce in the first 
cost. 

COMPABATIVE STRENGTH OF ROLLING STOCK. 

The expenditure of power and ordinary repairs slionld be held 
atrictly con-elative ; and yet there can be no doubt but that aU the 
parts of the narrow-gauge machinery and rolling stock, being reia- 
tively stronger, and the shocks to wliich they are exposed being so 
much lighter, both cars and locomotives will run witli much less 
i-epairs than lias been generally estimated. Nai'row-gauge locomo- 
tives weigh from six to eighteen tons, depending upon the nature 
■of the service they have to perform. The following table gives 
the principal dimensions and weights of various patterns and 
eizea of narrow-gauge locomotives, together with the loads they 
will haul on a straight track in good condition : 
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Here let us call attention to a matter tliat beai-s directly upon 
the question of "wear and tear" giving a table sliowingtlie weight 
on each wheel of ordinary trains of the two gauges, and tlie mo- 
meatnm with which the wheels will strike tlie irregularities in. 
the track, 

WEIGHT ON WHEELS — THEIR MOMENTUM. 

[Passeugei" Traiua— Speed Twcntj'-flve Miles per Hour.] 





6 Feet Gauge. 


3 Feet Gauge. 






If 


III 


P 


Engiuo Drirer, 
Eiigiue Truck, 
Teu.lcr, 
Baggage Car, 
Passenger Oai', 


8.000 
5.000 
7,650 
4.000 
4,760 


288,000 
130,000 
174.000 
144,000 
171,360 


6,2.')0 
3,500 
3,500 
S,000 
1,780 


22S00O 
90,000 
126,000 
108,000 
64,080 



The ends of tlie rails are beaten to pieces, tlie surface abraded, 
the ties splintered, the fibre of the wood cut under the ii-oii, weak 
joints rapidly made worse, so tliat each succeeding wheel fall* 
with au increasing force npon tlie ends of the yielding mils, by the 
tremendous forces developed by tlie passage of these enormous 
w^eights at high speed.— The lightest broad-gauge eonch wei^s 
about sixleen tons, or 32,000 pounds empty, and liammere the rail 
joints with 4,O0iD ponnds on each wheel, "When loaded and driven 
over the rails at twouty-live or thirty miles per hour, the weight 
ofthiiblow is enormous, and terribly destructive to the super- 
structure, crushing out the best i-all in five or six years. The pas- 
senger car of a three feet gauge would only hammer the rail with 
1,600 ponnds per wheel. The same truth applies to locomotives. 
A thirty ton locomotive, ami its loaded tender, weighing about 
seventeen tons, or a total of forty-seven tons, will exert « pressure 
of nearly six tons on each driving wheel. When driven at a high 
speed, the strain upon the track is terribly destructive. 

The "Fairlie" engine, constructed for narrow-gauge lines, bears, 
its whole load, including wood aud water, on the driving wheels, 
thus utilizing the whole weight in the work of hauling the train. 



Hosier b/GOOgIC 



S2 

'Instead ofiiii engine cariyiug fovty-seveii to fifty tons to obtain the 
power of twiiiity, we liavo au engiue weighiug twenty tons and no 
more; and this load diatrlbutod over eiglit wheels, -with a pressure 
-of twoiuid one-lialf tons [lei- wheel, instead of nearly six tons, na 
with the bi'oad-gau'^e. The action niiou the rolling stock is the 
:8aiao as upon the track. The wlieel receives a blow of precisely 
the same woiglit as that wliicli it admiuisters to the rail at a low 
joint, and the shock is tmiismitted to the aile, except wliatia taken 
up by the springs, and the yielding of the parts of the whole struc- 
ture of the engine or car. , The saving of dead weight transported 
is 80 iimcii saved fi-orn tlie grand total of this destructive agency ; 
and, by the reduced weiglit upon each wheel, uo single blow of 
such enoi'iuous forua can be given oji the narrow-gauge. We leave 
this point with a single illustration, showing the total of the forces 
expended upon a dcfecttve joint on one side of the track, by the 
liassa:^6 of a tniin of fifty p'lssongers, on either gauge. The joint 
is supposed to have yiehled, ao tliat the wheels fall into it with a 
perceptible shock, in an esaiuple, selected for calcnialion, it re- 
sults that the wido-gange train will haveinflicted a series of blows, 
laraouutiiig, in the aggrug:\te, to 6,891.840 pounds, while the narrow 
train will iiave ejcpunded a foi-ce amounting to only S,ai8,640 lbs, 
Fncl, oil and waste are also reduced in coat in proportion to the 
power davelopod. The list of employes, cost of geiieral superin- 
tcndsuce, office expenses, loss and damage are not estimated. The 
pereeiitage of saving in tlie difi'ereiit departments maybe estimated 
'■»s follows : 
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CLASSIFICATION OF EXPENSES. 



Cost of iron fof reuewala - . . - 
Repairs building fences, etc - - - - 

Repnirs of machinery and cars - . . 

Operating — 
Office expenses, agencies and employes on tro 

and at stations --..... 

Fuel, oil and 'waste ------ 

Loss and damages, to goods and persons, gciu 

superintendence, &c, ----- 
Contingencies ------- 

Total 



Tlie narrow-gauge may be operated for abont ti^-enty-five per 
cent, less than the broad-gauge, and where the proportion of ex- 
penses to gi-o88 receipts is seventy per cent., the ratio of the nar- 
row-gauge expenses to receipts would be fifty-two and one-lialf 
per cent., and with strict economy probably aa low as forty-flve. 
The operation of the Denver & Bio Grande railway fully demon- 
strates the correctness of the position taken by your Committee 
on this important point. The expenditure of power stands in the 
relation of about thirty-five to fifty-four in freight and eleven to 
thirty in passenger traffic. 



V. — CAN NAKBOW-GAUGE LOC03I0TIVBS BE CCNSTRUCTBD ■ 
SUFFICIENT POWER AND SPEED TO ANSWER THE GENEB. 
BEiJUIBEMfiNTS ? 

Your Committee most unhesitatingly answer yes; and for t 
following reasons : 
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PRACTICAL FACTS. 

(1). Because tliey ai'e rtoin^ it dnih', and any one wlio wishes to 
investigate the question has only to vicit tlie roads wliei'e they are 
in nse and wituess tlieir performance. (2), From the fact tliat 
the great standard-gauge roads are talcing their heaviest freight 
engines off tlieir lines, as fast as it can be done with economy, or 
as fast as they are worn ont, preferring to i-nn more ti-ains ralher 
tlian the oxti'a heavy ones, because the breakage of draft irons, 
links, bnm])erB, and tlie fearfully postly lamination of the I'ail, etc, 
etc., amounts to more than the cost of the additional men and 
trains. (3). That by adopting tlie proper form of construction, 
the engines can have sufflcieut power to handle any number of 
cars that can be prudently and economically run together in one 
train, and tliat sneli a train can be handled with as mnch safety oi» 
the narrow a« on the broad-gauge : while llie proportion of dead 
iveight being mnch less, tlie saiilo nnniber of train men will handle 
more tons <)f paying freight, on the narrow, than on tlie broad- 
gauge, when worked np to the same tonnage. (4). All narrow as 
wel) as broad-gange advocates acknnwlcdge that ti'ains can and are 
run too fast for the best interests of the roads and llio public, and 
that it inxeR them far beyond Ihe bounds of economy to rnn fast 
trains. (6). That tliero is no diifflpnUy in making as fast time ivith 
the narrow-gauge locomotive as the gi-eat majority of the broad- 
gauge road make, which is alt tlio public demands ; and in advo- 
cating economy in tliis iiarticular, ihatwe represent the true inter- 
ests of the public. (6), Tliat tlie locomotives of tlie Denver & 
Kio Grande railway, tVcight and passenger, arc giving entire satis- 
faction both as to speed and power. 

EBSTJLTS OS DENVKB AND RIO GRANDE. 

A seven teen-t<)n freight lor.omotive on that road has hauled a 
train of twenty-fonr cars witli ease up a grade seven miles long, 
averaging forty feet to the mile : four miles of the same having a 
gmde of eeventy-flve feet per mile. 

GROSS WEISHT OF TRAIN. 

Four empty eight- wheeled box cars, 8.000 pounds 

each 33,660 

Twelve empty eight-wheeled platform cars, 6,000 

pounds each 72,000 

Eight loaded eight-wheeled platform cars, 6,000 

pounds each 48,000 

And load on same, 16,000 pounds each - - - 128,000 

176,000 

280,000 
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poiiiid'i, or 140 tons ; and this over a new tva<;k. Add the weight 
of the locoiwotive, seventeen tons, and ive have a total gross ton- 
nage of 157 tons. A twelve-ton passer.^er locomotive has hauled ' 
tlie following load np the same grades on echednle time, viz.: fif- 
teen miles per hour: 

Five platform ears, 6,000 pounds each . - - . 3o,000 
And load (rail) on same, 16,000 pounds each - - 80^000 

1'«^'^l - - - 110,000 

pounds, or fifty-five tone. Add weight of locomotive, and we 
liave a total of sixty-seven tons. But a still more veaiarkable per- 
formance was that of one of its passenger locomotives, that ran 
181 miles with otilp 2, SiO pounds of coal, liai]ling the usual train of 
one baggage car and two coaches. Of this distance, 102 miles were 
run up an average grade of/orty feet per mile, and eight miles of 
seventy-Jive feet per mile. Tlie passenger trains on that road have 
frequently been driven at a speed of thirty miles per hour with 
entire safety, and with less oscillating motion than is observable 
on broad-gauge roads newly constrn^ted. The construction and 
practical operations of the Denver & Ido Grande Narrow-Gauge 
Itailway have been cai-efully examined by experts, and among 
them numerous broad-gauge advocates, who all agree that it is a 
conjplete success, and that tlie uai-row-gange locomotive has "suf- 
Jicient power and speed to answer the general requirements." 

VI.— CAd THE PASSENGEI-t COACHES BE MAI>E SAFE, COMFOKT- 
ABI-E, AND POPUIjAK with THE TKAVELINQ PUBLIC? 

Tlie p.assei;j,-ev coaches of tlie European and American narrow- 
gauge railways are admirably adiipted to the respective gauges, 
of varying proportions and capacity ; all agreeing in the most im- 
portant point, namely : thai the projwrtion of dead weight hauled 
for eti-ch passenger is very much less than the broad-gauge. 

DETAILS OF PASSENGER CABS. 

Tlie first-class narrow-gauge coaches constructed bv Messrs 
Jackson & Sharp, Wilmington, Delaware, and in use on 'the Den- 
ver & Kio Grande Eailway, ai-e foi-ty feet long, over all, seven feet 
wide inside, seven feet six inclies high ; with two four-wheeled 
trucks, wheels twenty-four inches in diameter, weight 12,000 lbs. 
and carry thii-ty-six passengers each. The sills are only twenty- 
seven inches above the rail, making the centreof gravity very low; 
hence the cars ride exceedingly steady, and with less lateral or os- 
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cillnt.ing motion than is usually observable upon tlie broarl-gange. 
Tlie seats are arraoged, double on one side, and single on the otiier 
oiie-lialf tlie length of the car, haTing the double seats on the i-ight 
and tlie other half having tliem on the left, so as to distribute tlie 
weight equally. The single seats are nineteen inches nide or long; 
the double seats thirty-six iuehes; the aisle seventeen inches. If 
found desirable, there can be no serious objection to increasing the 
width of tlie car to eight feet, malting the single seat twenty -two 
inches, the double seat thirty-uine inches, and the aisle twenty- 
tlii-ee inches. These cars are finished in the best style ; the wood 
work, tlie iipholstei^-, decorations, and the whole arrangements 
being strictly fli-st-elass, Tor one to enter these cars is to be con- 
vinced that tlie traveler need have no apprehension as to his safety 
or comfort. In a word, your committee find tliat it is the opinion 
of those best informed, that tliey furnish every requisite called for 
by the flrst-class eoacb. While tbcy will not fUniish four seats to 
a passenger who pays only for one, they will fLirnish more passen- 
gers witli a preference of seats than the broad-gauge double seals 
do, while the seats are in every respect as comfortable. Tlio cars 
being smaller, railway officials can equalize the seats to the num- 
ber of passengers miftsh better than with the broad-gauge, thereby 
saying largely in dead weight, wear and tear, and the consequent 
cost of maintenance. Sleeping coaches with a single berth on each 
side, can he constructed so as to be as comfortable as those now in 
use, and at the same time have the ratio of dead weight very much 
in favor of the nai-row-gauge. In view of the practical facts enum- 
erated, your committee unliesitatingly affli-m that the '.'narrow- 
gaiige passenger coach" is as "safe aud comfortable" as thebi-oad- 
gange, and that this beiug tlie case, they will become "popular 
with the ti-aveling public ; especially as narrow-gauge railways 
from this smalt cost, can aud will furnish lower rates of fare than 
the broad-gauge. 

VII. — CAN FREIGHT CARS BE CONSTRUCTED OP CONVEKIBNT 
SIZE FOR THE TB AKS PORTA n ON OF COTTON, LIVE STOCK 
AND GENEKAL FREIGHTS? 

The Denver & Rio Grande railway are now doing a general 
freight and passenger business, and are can-ying live stock, wool, 
lumber, and in fact evei-y class of freight ; and their officers give 
it as their unreserved opinion, founded upon actual experience 
ajid which is concurred in by comiecting roads, that they gain in 
every case where the size of the car comes in question and that in 
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no case is tlip extra room of the broafl-gaiige car equal to tlic loss 
iu dead weight. This applies to eTei-y class of cars on the roads 
with which tlie Denver & Bio Granrte connects. They carry nine 
of the largest cattle in a car weighnig less than 8,000 pounds, ^phile 
the broad-gauge can-y only fourteen of the same class in a car 
weighing from 18,000 to 20,000 pounds. The stock cars have foiii-- 
wlieeled trucks, are twenty-fonr feet long, the door being at the 
aide, but near the end instead of the center, and on the opposite 
side of the other end. For lieavy and valuable cattle, tliey have 
Hvo gates in the oar (which when not iu iise are folded back 
against (he side of the car), wliieh makes three rooms 6x8 feet, into 
wliicb they put three head of stock eadi, giving a space of 2x8 feet 
toeacJihead. The broad-gaugo puts foui-teen head of the same' 
cattle into a hvenly-eight feet car, which gives the Denver & Rio 
Grande and other iiarn.w-gauge the same floor room that the 
broad-gauge has, and with much less dead weiglit. 

COMPARATIVE DRAD WEIGHT IN THE THANSPORTATION OF 
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A difference of 397 pounds per head, 3,.573 poiuids per car load 
of nine bead, a.id in a train of twenty cars 71.460 iionnds, or tliii-. 
ty-llve tons in favor of the narrow -gauge. Prominent stimk men 
now say that they would prefer to seiul their stock to market in 
SHcJi cars as the Denver & Eio Grands furnisl'i, because it doesjpnt 
BOinauy together, and that the danger of cattle getting down is 
mnch less, while they can be fed and attended to much bet'er. 
We will treat of the transportation of cottoi'. under the next head. 

VIII. WHAT SAVIKO IX DEAD WEinHT WILT. THR SAKROW- 



f nder this head v 
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fact as set forlli by Ml-. Fiiii'lif^. iiamoly. tlisit (lie Eiist India iiar- 
vow-gauge cotton c&v, weight 3,000 pounds, carries 10,800 [louiida 
of cotton or paying freight, wliile the Soallioni broad-gauge box 
car, weiglit 18,500 pounds, carries only eight tons, or 16.000 pounds. 
Assuming that the cotton tvaius ou onrBoutiieru railways avtrage 
twenty-live cara per train, let ns see Jiow tlie narrow-gauge will 
compete witli tlie broad-gauge ill the transportation of 'tlie great 
staple of that section when moved in the standard English cotton 
car, and in order that we may be able to load tiie broad-gauge 
train to its full capacity, we will assume that tlie cotton is im- 
pressed ; 

COTTON TRAINS. 
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A difference in favor of the narrow-gauge of 351,500 i>o!inds, oi 
175 10118. "We will now see how they compare wiien loaded with 
uncompressed cotton, which is the condition in which it is usually 
sliipped. The common broad-gauge box car of the south has a 
floor area 27 by 8 feet=216 square feet, weighs 18,500 pounds, and 
carries twenty-four bales, weighing 450 pounds each. The paying 
freight carried per carls 10,800 pounds, and the deadweight 18,600 
pounds. Or for each bale weighing 460 pounds, we have 770 
pounds dead weight. The narroiv-gange box car has a floor area 
of 162 square feet, weighs 8,000 pounds, and will carry eighteen 
bales of cotton, weighing 8,100 pounds, or 444 pounds dead weight 
per bale, against 770 pounds by the broitd-gauge. 
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Excosp of (lend "weii^lit 
brojid-gikiifiii over 



Totiil dead weij^lit of 



A differeiice hi favof of t!ie tiiiri-ow-gftiijre of 190,500 poiiiiils, or 
ninety-five tons. We tiii<l tliiit the iisnTow-gaiige lift-s lai-golj' tlie 
advftiitage in all eases, nud that 

The narbow-gausb kisht-wheri-ed nos cab— Weiglit four 
tons, capacity eight tons, or a total of twelve tons, weighs token 
loaded only two tons more than the heaviest broad-gauge box 
car when empti/. 

The nabkow-gauge eight-wheeled stock cab— "Weight 
four tons, ca|)aeity nine liead (!(ir-fest cuttle), oi- 1-2.600 pounds, 
weighs, when loaded, onli/ 600 pounds more than the heaviest 
broad-gauge stock car, when empfy. 
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The narrow-c;auqb EioHT-WHEEr.BD platform car — 
Weif^lit tlii'ce tons, capacity eiglit tons, or a total of eleven tons, 
weighs, when loaded, only two tons more than the heaviest broad- 
gauge plat foi-m. car, when erapty. 

The narrow-gauge eight- wheeled passenger coach— 
"Wetglitsix tons, capacity tliirty-sis passengers, ttv in rouiicl mini- 
bers, a total of nine tons, weighs »ix tons less than the average of 
broad-gauge coacheg, empty. 

In estimating the dead weight of narrow-gauge cars, we have- 
taken the actual weiglit of those in daily use on the Denver & Eio 
Grande Railway. 

Purtlier argument on this point would seem unttecessory, 

IX. — HOW Wir,T. THE SAVING IN FIRST COST AND DEAD WEIGHT 



We have at this time about sixty tliousand nilles of broad-gauge' 
railway in operation, in the Uuited States. 

COST OP the present SYSTEM. 

These Railways (according to "Poor's Kail way Manual," a stand- 
ard ftutliority just published), liave cost on on average lifty thou- 
sand dollars per mile, and in round numbers they represent ai> 
expenditure of three thousantl million dollars. 

Had we originally adopted the narrow-gauge, at cue half the 
cost of the broad, the expenditure would have been only fifteen 
hundred inilliou ilnllars, leaving an equal amount for investment 
in manufactures or other means of deoelopment. 

Or witli tlie throe thousand uiillion dollars, invested in narrow- 
gauge, it would hnoe given us two hundred thousand miles at flf- 
teenthousand doUars per mile, or one hundred and fifty thousand 
miles, at twenty thousand dollars per mile, m active operation 
to-day. 

!t newls no iirgnnient to demonstrate if we had double the num- 
ber of miles in operation that we now have, that onr resources 
would be developed much more rapidly than is now being done. 
Neither does it need any argument to prove, had our railways cost 
us only from t«n thousand dollars to twenty thousand dollars per 
mile, that it would have cost much less to have operated them ; 
a,nd that our general interests would have been advanced in a cor- 
responding djgree. 

The cheaper the tirst cost of the road, ninchinery and rolling 
stock, provided tlicy he ample for the business offering, (he lower 
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the rates, and the coiiseqiieiit rapid development of all intereatB,. 
Tlie gi-eat want of tlie age is cheaper transpoi'Ution, and this we- 
cannot liave without cheaper railways. 

COMPAEATIVE COST OF TKANSPORTATION. 

The average cost of transporting freight by the broad-gauge^ 
may be estimated at one and a half cents per ton per mile, and on 
the narrow-gauge one cent. One ton transported two liundi-ecl 
miles, at one and a half cents, per ton per mile, will cost three dol- 
lars, and at one cent two dollars, a saving of one dollar, or thirty- 
tliree and a third per cent, in favor of the narrow-gauge. Estjma- 
tiug the cotton crop of the Soiifheni States at four million bales 
per annum, and tlie average cost of transportation at three dollars 
per bale, we pay twelve million dollars freight per annum on this- 
one product alone. Admitting that the cost of transportation by 
the narrow-gauge, would be one-third less than by the broad- 
gauge, it would effect a saving to the producers of four milliou 
dollars per annum; or, for a period of twenty-five yeai-s, one hnn- 
dred million dollars, a sum sufficient to build ten thousand miles of 
'narrow-gauge railway at ten thousaiid dollai-s pei- mile, or live 
thousand miles at tweuty thousand dollars per mile. The East 
India Company, looking to the extension, of the cotton culture iw 
their territory, have projected ten thousand miles of narrow- 
gauge railway; and that, too, in a country far more densely popu- 
lated than ours, and offering a large general business. In addition 
to this, they are clianging some of their broad-gauge into narrow- 
gauge, iu ordei- to reduce the cost of transportation on cotton, so. 
as to be able to compete with us in tlie production of that staple.. 
The East India cotton planter commands an almost unlimited sup- 
ply of the cheapest, most patient and easily controlled labor iu the 
world. This, with their system of cheap uan-ow-gauge railways, 
with its low rates of freight, makes them dangerous competitors t 
and it is a serious question, and one well worthy our earnest con- 
sideration, whether, with our dear labor and high bi-oad-gange 
rates, we can continue to maintain our supremacy iu this brancl^ 
of industry without clieaper transportation than we now hnve. 



The great West and North-west, with their vast agi-iciLltural; 
productions, demand cheaper ti-ansportation tnau the costly broad- 
gauge railways can possibly furnish them. They demand trans- 
portation so cheap, that points now so far distant as to be unable; 
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-to sliip tlioii- com, iuid hciico usp it for fiiol, ivill lip !il>lc to eiitef 
■*lie mai'kets of tlici world witli tlio profiuets ol" llioir tubor. Tlie 
demand isajiiat one, and should be complied with; as it is a want 
tliat the great masses of tlie people are deeply interested in — that 
■of cheap food. Your Committee might with propriety discuss 
•this question at great lengtli: but, it is self-emdent tlmt rail- 
ways costing only fi'om ten thousand dollars to twenty thousand 
■dollars per mile, can work comparatively cheaper than those cosl- 
injf from tweuty thousand dollars to sixty thousand dollaj-s per 
mile, there can be no question of their eft'ecting a la7'ge savinff 
"ill both tire "rates of freijfbt and passage." 

X. — BREAK OP CONNECTIONS. 

The time of transferrin^ freight need be very Httle, if any, 

-greater tlian is now necessariily consumed in the inspection and 
and repair of cars at iutermeiliatc po.ints, which are sent ovei" long 

■liiiea. The shipper can well aftbrd a slight delay, if tliei-eby he 
saves largely in the cosrof sliipineiit. Experience has denmnstra- 

■ted the coat of transferring freight in Great Britain to be about 
two pence per ton. The cost on the Canaha frontier has been 
found to be, from many years experience, five cents per ton. Con- 

-sidering it is a question of cost, it will evidently bear heaviest 
npon through tVeight, which has to be changed at each end of the 
line, at a cost of five cents per ton, or a chai'ge of ten cents per ton 

''total. Thuaveragecost of transporting freight may be taken at one 
and a half cents per ton per mile, on the broiwl-gauge : but on the 
narrow-gauge, we find that we can transport twentp-flve per cent. 
cheaper iii, actual working expenses. One ton transpoi'ted two 
hundred miles, at one and a half cents, would cost three dollars, 
and a saving of twenty-five percent, on tliis would be seventy-five 

-centa: so that an expense often cents per ton. may be iucuri'ed in 
transferring freight, and still leave a bahince in favor of the uar- 

-row-gauge, or shipper, of aixty-fivo cents per ton, six dollars and 
fifty cents per car loa<l of ten tona, or one himdred and sixty-two 
dolhii-s and fifty cents for a train of twenty-five cars. Further 
argument is deemed unnecessary upon this point. 

XI.^EXPEKIBNOB AND OPINIONS OP KXPKRTS. 

Reference has been already made to the pvaeticnl workings of 
■the Denver & Kio Grande Railway, an well as the convietious and 
-opinions of its officers; all tending to uliow cotielusively that the 
:uarrow-giiuge has ample capacity for the business of any line on 
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-IB PESTINIOO, 



r-ffftiiffe (one foot eleven anil one-half inclies) Railway, for 



IftSg, shows tliat it transported 138,132 tons net, 
Ki'rs that year. Gross tons hauled, exclusive of i 
'I'lie total receipts for the year 18G9 were 
Expenditures ---.-.. 

Ifet income 

oi' neai'ly lift\' per cent. 



nd 97,000 passeii- 
gines, 242.000. 



18,053 
£10,623 



IN NOliWAY, 

railways of the four feet eight and one-half inch, and of the three 
feet six inch gauges have been constructed by the same engineers, 
andiForked by the same managei' for the Govei'iiment, and the fol- 
lowing statistics are taken from the Govoruoictit returns, showing 
the average from six years' experience. 









O 

1 fl 

'lit 


Cost of c 
Receipts 
Mainlcn 
Locoinot 


oufltvuclion ])pr mile 
per mile (alike) - - - 
nee per mile - - - - 
ve expenses per mile 


2ff;343 
37,600 
7,173 
9,426 


17.143 
27,600 
6,.'i65 
5,760 


9,300 

608 
3,666 



Mr. Spooner, Engineer and Superintendent of the Testinoig 
R^ad, undir date of Decemijer, 1870, gives the folio wing opinions: 

"From my experlencG in working tlie one foot eleven and one- 
half gauge, I deduce the following, to show the snificiency of the 
two feet nine inch gauge: 

1. That the cost in construction, iu enrtliworks, bridges, tun- 
nels, etc., depends on the gauge. 

2. T bat the cost of maintenance of rolling stock will be low, 
consequent upon the small weiglit on each wlieel 

3. That a speed of forty miles per hour can be run with eaaa 
and safety." 
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Mr. Spooner's opinions ai'e ol" special value, as the study of this 
subject lias beeti his occupation during ten years; and, as his e.t- 
perieuce lias beeu more full than that of any other person, so is his 
knowledge of tlie mutter more profound. In June, 1869, the Brit- 
isli Government appointed a commission of engineers and railway 
expei-ts to TOHsidor what gauge should be adoptel for the Indus 
Valley, and other projected railways in India. We quote from the 
majority report: "It is manifest tliat lines on this gauge (three 
feet six inches) are w^irked wit It as much conveni«iice to the traflie 
as on any bl'oadcr gauge, and veliicles may be used on this gauge 
which will afford complete accommodations for all classes of pas- 
sengers aiid goods trajie. ' 

Tbo eafperience of the mauairers of the Denver & Bio Grande 
Hallway fully sustains the cori-ectuesa of the opinions expressed 
by Mr. Siioouer and otliers. 



This is a question of vital importanee, and one that affects all 
interests alike. This being- the case, any system that will afford 
ample facilities for transportation at reduced rates, is a public 
blessing. The necessarily 

HIGH RATKS ENTAILED BY THE KXCKS.SIVE COST 

of tlie broad-gauge, might have been avoided by the adoption of 
the narrow-gauge ivith its small cost, light operating expenses, and 
low rates. A most sti-iking instance is that of tlie Southern States 
with their vast and inexhaustible supplies of coa! and iron, uu- 
aurpassed for their purity ^ud i-ichuesa, and the ease and cheap- 
ness with which they can be mined and worked ; but which, 
from the high broad-gauge rates of transportation, remain locked 
up in their hills »nd raooutaina. A cheap system of railways, 
with its low rates of freight, would have long since developed 
those interests, enriching that section, and adding vastly to the 
general wealth of the country. The great "West and North- 
west, with their broad prairies and vast plains, unequaled 
for their general productiveness aud the ease with w^hich 
they can be tilled, also feel the incubus of high rates of 
transportation entailed upon the products of their labor from 
the same cause. The reduction of rat^s which wovild follow the 
general introduction of the narrow-gauge system, would add mil- 
lions ot dollars p'^r annum to tlieii' incomes, and at the same time 
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largely benefit tlie (innsnniRr. General (level opine lit ean only be 
ncconiiilished by an extended system of railways ; quicli develoiv 
iiieiit can only be attained by cheap transpoi'tatioii. We inay 
therefore conclude tliat the narrow-ganffc railway ie by far the 
Ijest ineaiis for a general fatd.quick doTelopment of our vesourceh, 
for the following i-easoua ; (1). Costing only about one-half &a 
much as the broad-gauge, it is witliin tlio means of all sections to 
Imild them, lieuee will enable them to avail themselves of railway 
fflcilities, where otherwise they will be eompellod to dispense with 
them, (2). Prom their small cost, light operating expenses and 
small interest account, they will prove to be paying investments. 
(3). They will supply the great want of the t^c, cheap transpor- 
tiition. (4). Cheapening transportation, they will develop dnr- 
niant interests more rapidly than our present costly structures, 
with their high rat«s, cau possibly do. (5), Their general adop- 
tion in sections witliont railway facilities, will enhance the value 
of properties largely in excess of thoir cost. (6). Penetrating 
those sections, and rapidly developing their resources by low ratesi 
they will bring a large new business to the broad-gauge roads_ 
enabling them to reduce tVieir rates, and thereby stimnlate old and 
■develop new interests. (7). A failure to adopt-the uai-row-gauge 
ill the sections referred to, will necessarily defer the cons traction 
of railways until such time as their means will admit of the more 
costly (jroad-gauge, with its consequent high rates. 

COMMITTBB 

"W. H Greenwood, Manager Denver & Bio Grande E., Denver, 
Col., Chairman. 

E. Wragge, Chief Engineer Toronto, Grey & Bruce K,, and To- 
ronto & Nipissing R., Toronto, Canada, 

T. H. Mitlingtoii, Chief Engineer Memphis & ICnoxville R. Co., 
Boliv.ir, Tenn. 

A. W. Bell, of Porter, Bell & Co., Locomotive Builders, Pitts- 
burgh, Penn. 

I>. E. Small, of Billmeyer & Small, Car Builders, York, Pemi. 

Wm. S. Anchincloss, Vice President Jackson & Sharp Company, 
■Car Builders, "Wilmington, Del. 

Lucien Scott, Vice President Kansas Central R. Co., Leaven- 
"wortli, Kansas. 

Chas. H. Howlaud, Cairo & St. Louis B. Co., St. Louis, Mo. 

W. Marsh Kassou, Manager St. Louis County R. Co. 

P. B. Borst, President Washington, Cincinnati & St. Louis B. 
Co., Lni-ay, Va. 

E. Hiilbert, President N. G. & N". C. R. Co., Atlanta, Ga. 
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MEMPHIS AND KNOXVILLE RAILROAD. 

(N ARROW- GAUGE.) 



OOMPABATIVR ESTIMATES OP THE COST OP KOAD-BED AND SU- 

PEKSTBUCTURE ON THE BROAD OR FIVE FEET OAUGE 

AND THE NAUROW OK THREE FEET GAUGE. 

J^-epared from Actual Sun>€j/ hy Thoa. H. 3fiIlhigton, OMef 
Engineer M. & K. S. H. 

Bolivar, Tbnk., June 10, 1872. 
The forep;oiiig estimates t>f the iiost of preparing tlie road-hed 
ready for Hie iron rails, with a gunge af Jive feet (-the Htandard 
gauGre of the South), anti a ^ange of three feet, have been ma(l& 
with gi-eat care from the final location surveys of the first Divi- 
Bion of tlie Memphis & Knoxvii.i.b Raii.roajj, for wliich they 
were projHired. 'i'liis' road, when completed, will connect the 
cities of Memphis and Knoxville, in the State of TenneBsee, by 
the BJiortest and most practicable route; passing through Sonier- 
ville. Bolivar, Columbia, McMiuiiville and Kingston. On leaving- 
Memphis, it is located on Ihe table land between Wolf nver Noii- 
connah creek, and "Wolf and Loosaliatchie rivers, and bisects the 
angle formed by Ihe Meiiipliie& Louisville and MeniphiB& Oharlee- 
toii railroads. The surface of the country is undulating, in places 
rolling and broken, hut with no serious obstacles to the coiislruc- 
tion of a iirst class railroad at tlie average cost per mile of South- 
ern roads. The road has been located as far hb Boliiar, and with 
the view of bringing its cost as near as possible within tlie means of 
the people residing aloiig the line, iheDirectoi-v has adopted a gauge 
46 
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of THREE feet. It lias not been found necessary to use a steeper- 
gradient tliftu sixty-six feet per mile, aiid tliis only .for 
short distances. TJiei-e ai-e no curves of less tlmn 1146 feet radius, 
and none of this radius on steeper gi'ades than forty-six feet per 

Clearing and ffntftft/wjc— Wlioi-e thei-e is any, is heavy; as tlie 
timbered land is covered with a dense ^-owth of white oak, pop- 
lar, gum and hickory of the finest qiiality, 

&rading—W\\\ be all earthwork, and easy to handle, as there is- 
neitlier hard-pan, loose rock, nor solid rock found on that portion 
of the line for which these estimaten are made. The average hanl 
will not exceed four liundred feet. 

JSJirfffimff— There will be one girder bridge of three s^ans of 
fifty feet each, over Wolf river. The piers will be piling. 

Piling, TrestUny and Log Culverts— Iti consequence of the soil 
on parts of the line being very liable to wash during heavy rains,. 
l>iling will generally be nsed 5ii preference to trestting, for which 
safe foundations would, in some places, be difficult to obtain. The- 
unusually large quantity of piling is not attributable to the cross- 
ing of luimerous water courses, or low and swampy lands, but to- 
the fact that there is no rock BuitHl|]fi.for building purposes found 
iu any of the western counties of Tennessee, and consequently it 
is deemed more economical to use piling where culverts are re- 
quisite, leaving sufficient room for putting in masoniy after th& 
road is in operation, when b'uilding stone, hydraulic cement, and 
lime of excellent quality can be obtained, and Iiauled on the cars 
from the splendid quarries through which this road will pass near- 
its crossing of the Tennessee river, to the site of the stmcture. 

i¥*ces— Of materials aiid labor are such as are now ruling ii> 
this section, and are fair and i-easonable. 

Engineering— TLight of way, salaries, printing, stationery, etc., 
will cost as much on the narrow as on the broad-gauge ; at least,, 
such is my experience with the survey. 

Saperstracture — The avei-age weight of rail per yard on South- 
ern roads is about sixty pounds, and of engines about twenty-iive 
tons. As it is not intended to run engines of greater weight tliai> 
fifteen tons over the Memphis andKnoxvilleroad,! have estimated 
the rails at thirty pounds per yard, which I think will be a fair 
comparative estimate. 

With the view of contributing a few facta with regard to the 
comparative cost of broad and nairow-gauge railroads in West 
Tennessee, even at the risk of tediousnese, I herewith submit tha 
estimates in detail, so as to show tlie comparison of each particu- 
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■lar kind of work, or riinterial used. Tlie saving in favor of the 
-tlii-ee feet, or " narrow -gauge," is verj- great; amounting to $227,- 
136 00 for tViirty miles of road-bed aud superstructure. Thei-e will 
-doubtless be some saving iu the cost of rolling stock and equip- 
nieut, but as this is controlled moi-e by the amount of traflc the 
road has to perform, than tlie gauge, I have not estimated it. Had 
this line been through a moiintaiuous country, with heavy i-ock 
•excavations, the nai'row-gauge would have effected a much great- 
er saving, than that above stated, which, though for a comparatively 
i^evel country, amounts to forty-one per cent. 
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B E C A PI T U L A T ION. 



Dietaiice. 


G-aiige. 


Cost of pi'e- 
pnniig road- 
bed for rails. 


Cost of sn- 
perstrncture. 


Cost of road- 
bed and su- 
perstructure. 


30 niilesf. 
30 miles. 


6 feet. 
3 feet. 


$348,071 00 
161,089 00 


30.1,370 OO 
165,216 00 


553.441 00 
326,305 00 


Dilttii-eneeiii tiivorof 
tliree feet gauge. 


-¥86,982 00 


140,164 00 


227,186 00 





Koad-hed. 


Supcrstruct'e. 


Total. 


Five feet 
Three feet - 


*8,269 00 
6,369 63 


10,179 00 
5,507 20 


18.448 00 
10.876 83 


inileiii favor of 3 ft gau 


$2,899 87 


4,671 80 


7.671 17 



By adopting llie narrow, or three feet giiiige, the Company will 

SAVE, On the cost of preparing road-bed, - - 35 per cent. 

On the cost of supers tmcture, . - . - 46 per cent. 

On road-bed and superstmctui-e, - - - 4] per cent. 

A fair estituate of tlie cost of building and equipping the first 
Division of tlie Memphis & Kiioxville Bailroad on five feet gauge 
would be $2.6,000 per mile, which would give for 30 miles, $750,000 

The amount of stock subscriptions which can be 
raised along the line wilt not exceed $8,000 per 
mile, which, for tliirty miles, is .... 240,000 



Leaving to be raised by bouds, or othei'wiso, 
To which should be added say fifteen per cent. 



$510,000 



a. commission, 



Making the total to be raised by sale of bonds. 
Add interest at eight per cent, for say twenty 



To be paid in twenty rears, - 



Hosier b/GOOgIC 



A fair estimate for same Dtviaion on tlie three 
feet, or narrow -gauge, would be $13,000 per mile, 
or 

Stoclt suljscriptions as above, 

Leaving to be raised by bonda or otlierwise, - $150,000 

To whicli add fifteen per cent, discount, co 



$390,000 
240,000 



22,500 



$172,500 
276,000 



Making the total to be raised hv sale of bonds. 

To wliich add interest at eight per cent, for say 

twenty years, .------' 

To be paid in twenty years, $448^ 

To be paid bv the broad, or five feet gauge, - $1,524,900 

To be paid by the narrow, or three feet ga.ige, 448,500 

Saved by using the »arrow-gauge, - - - $l,07^,m 

in twentv vears— $53,820 00 per annum. 

Suppose tlie gross eaniiugs of the road on either gauge to amount 
" to $5000 per mile per annum, the saving on lirst cost would enable 
the nan-ow-gauge road to transact the same amount of business 
for five and one-half per cent, less than it could be transacted for 
bv the broad-gauge. In other words, the Memphis & Knoxville 
railroad, built on the narrow-gauge, will be able to pay the same 
rate of iiitereet on its bonds, and the same dividend on its capital 
Btock and then, by reason of its reduced cost of construction 
alonl carrv fl-eight and passengers for five and one-half per cent, 
less tlmn it could possibly be done by the broad-gauge over the 
same route. In addition there will doubtless be a large saving in 
the expense of operating the narrow-gauge road, but of tliis I em 
not able to speak from experience. 

Respectfully submitted, 

Tiios. H. MiLi'iNGTON, 
Chief Eng. Memphis & Kuoxville Railroad. 
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COMPARATIVE COST 

OF 

BROAD AND NAKKOff-GAUGE RAILWAYS, 

MOUNTAraOlIS DrSTRlCTS. 



General William J. Palmer, President D. & B. G. H. Co., 
Dear Sih: I liave the honor to submit tlie following 
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Cost of brnad-giw^e per mile, ..... Sfift.To.'i 

" narrow " ■' IS.ili.'i 

Difference ill cost per mile, $47,290 

Cost of bi-oad-gauge for twenty miles, - - - $1,S1.%100 

" narrow " " ... 369.300 

Differerceincost for twenty miles, - - - Sil'iS.BOO 

Tlie Denver & Rio Grande Railway use 
For width of road-bed in cuts, . - - 12 feet. 

" " " " banks, ... 10 feet. 

Shai-pest ciirve, 6 degrees. 

Maximum grade (for nearly 30 miles,) - - 75 feet per mile. 

Length of ties, 6 1-2 feet. 

"Weight of iron, -0 lljs. per va.rd. 

Slope of earth cnttings, - - - - - llol 

" banks, - 1 1-2 lo 1 

" solid rock cnttings, - - - - 1-4 to 1 

These estimates arc made fi-om careful surveys, the most of the 
liiieB being actual locutions ; the curved lines hnvijig been nui at 
all the most diificnlt points. Having no reliable data from which 
to estimate the cost of rolling stock, elc, particularly the motive 
power for operatiiig on grades of 150 to 176 feet per mile with the 
maximum curvatnve of twenty-six degrees, I have not given an 
eatimatfl for equipment. 
Estimated weight for iron rails as follows ; 

For broad-gauge, 66 lbs. per yard. 

For naiTOW-gauge, 40 " " 

There wonld appear to be a discrepancy in the engineering and 
contingency estimate (by compai-ison), accounted for by the differ- 
ence in the length of time to construct ; there being unavoidably 
three tunnels on the broad-gauge (if only twelve degi'ee curves are 
used), which would keep up an organization for engineering and 
superintendence two years instead of six or eight months, in which 
the narrow-gauge can be completed. The extension of line from 
Blackhawk to Central City can be made at the average cost for 
narrow-gauge given; distance about seven miles; but I think it 
hardly possible to build for broad-gauge with twelve degree 
curves. Very respectfully, 

(Signed) J- P. Ml 
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Omaha, Nebkaska, November 9tli, 1871. 

My Dear Sib : I inclose you tJie Direetoiy with blauka filled 
up OS i-eq nested. 

Ah appi'osiinate location has been made during tlie last two 
moil tlis from Pine Bl lift' to Nevada, Ca).,atidtbe line lias been deli- 
iiitely located tVoui Golden City to tbe J'orks of Clear Creek, tliir- 
teen and one-liall' miles. Of tliis distance five miles have' been 
graded since the 1st of September, on which occiire the heaviest 
work through the canyon. On this thirteen and one-lialf miles the 
creek falls 1,7C0 feet. The cost of gi'ading a road-bed tlii-ongli the 
canyon for a four feet eight and one-half inch track was esliinalcd to 
he $90,000 per mile. The actual cost of grading a road-bed for a 
three feet track has not exceeded $20,000 jjei- mile. 

It is expected that the road will be coniplelod from Pine BlnfTs 
to Nevada by the let of September next, and a branch twenty-two 
miles loDgfruin the forks of tbe creek to Georgetown, by January 
1st, 1873. A third rail will be laid on the ties between Denver 
and Golden City, fifteen miles, making tJie entire length of the 
Colorado Oenlral Railroad and branches— 192 miles of narrow- 
gauge and fltteeii miles of four feet eight and one-half inch gauge. 
Eespeclfully yours, 
(Signed) T. E. Sickels. 



To Db. E. H. Lamhobn, Vice-Peesident Dekvee and Eio 
Grant>e Railway : 
Considering the saving annonnced by Mr, T, E. Sickels as sonie- 
wbiit extraordinai'v, I wrote to that gentleman to ask him some 
expliiiiatioiis, and obtained the following leply ; 

Omaha, Nebraska, November 28lh, 1871. 
C. J. QuETii., Esij.: 

Ubab Sib— I have received your letter of 20tli inst. The large 
difference in the cost of grading for a broad-gauge and for a nai'- 
row-gange road through Clear Creek Canyon, Colorado, results 
from the fact that the locatiqns of the two lines occupy different 
groand. On the broad-gauge location the minimum radius of cur- 
vature adopted was 965 feet, and on the narrow-gauge il is 220 
feet. The canyon is about 3,000 feet deep, andJias precipitous sides. 
Its course is so tortuous that the bi'oad-gange location would have 
required in construction numerous tunnels and bridges aciMSS the 
8ti-eam, with high embankments and deep, open rock cuttings. 
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The adoption of the imi-row-gaiige ailmitted of an alignment con- 
forming approxiinately to the windings of the canyon, and enabled 
us to obtain a graded road-bed for less than one-quai'tor of the es- 
timated cost of a broad-gauge road-bed, with the additional advan- 
tage that increase of distance secured more favorable grades. 
Yours trnlv, 

T. E. SlCKELS. 
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REPORT 

OF THE ENGINERKS OF THE WESTERN MARYLAND RAILROAD- 

ON THE EXPEDIENCY OP CHANGING PRESENT LINE OF 

FOUR FEET EIGHT AND ONE-HALF INCH GAUGE 

TO DOUBLE LINE OP THREE PEET 

OR " NARROW-GAUGE." 



To the Hon. James L. McLane, Fresident Western Maryland 

Railroad, Baltimore : 

Sir :— "We beg to gubmit to yoti the &llowiiijt report of onr in- 
vestigations of a subject that lias attracted the attention of i-ail- 
way maiiflgors tlii-ouglioiit tlie world, in which the intereata of 
your city are deeply uivolved, and whicli is of vital importance to 
your own road. 

The testimony will cli has been given by trustworthy men, of' 
Jai'ge exyerieiiee in raitwiiy woi'king, deserves serious considera^ 
tion, and as their evidence is in favor of a departure fvom a bcat«a 
path, and in advocacy of a- change of the existing gauge of our- 
irou roads, acute minds will examine the whole subject before en- 
tering upon tlie coustructi,)n of that class of railways which in 
too many cases has proved unprodactive. We know that you can. 
investigate tliia qnestJon without prejudice, for the great interests- 
of yonr State and city ; and as your road, now about lo be com- 
pleted, is destined eve long to be a part of a gi-eat Hue fi-om the 
coal fields of Allegheny county to the harbor of Baltimore, that 
you will in its behalf, siistaiu whatever you tiud to be coiTect in 
principle, and that offers in the future additional productiveness 
in return for the aid so largely received by your road from the 
citizens of Baltimore. We liave entered primarily upon the ques- 
tion of gauge as bearing on the prospects of future roads gene- 
rally, relying on the wisdom and sagacity of all those interested to 
apply tlie results to the works which are the objecteof their solici- 
57 
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tiule. Wfi will aflerwiirfs esamiue llie effect fi imn^Towiitfr of (lie 
gauge would be likely to liave on llie iJieseiit and future iHos-pects 
«f the Western Miiryland Itailway. 

OAUOB FOB TRUNK HKES. 

Cunlong Trunk Lines be made of f he three feet gavgef—"GooA 
and Binffldent reaaonM" liave been given wliy the ihree feet, gtuijfe 
■sliould be adopted for some of our future railways ; but it lins 
1)66)1 asked wbetJier tjiis diaugc will not militate afiaiiisl eaiiaiity 
for speed, and for the trrinnportation oflat-ye tonnage, wliicb will 
be tlie cl I a rafit eristics of long lines yet to be eouKlrueted ? Tliis 
inquiry lias been nifide sooner than was cxpeeled, but is etnincntly 
proper aiLd opportune, in order tliat futui-e large eaiieiLditiires may 
be wisely made, ami ibat Ibe experience of tlie past may teac;h us 
}ee8ons profitable in Mie future. The minds of railway men have 
■of late been much exercised on tliis subject, and few among the 
vast number of lliose interested have attempted to combat the new 
principle, readily admilling that for sliort lines and branches a 
.g-ange less than tlie Stevenson standard is admissible. 

Will Leading Lines adopt the three feet Gauge f — But the ques- 
tion put,pointseTidently to greater things, and plainly asks if long 
and leading lines of itailway cannot l>e brought within the influ- 
ence of those advantages, available on tlie shorter roads. Profes- 
sional opinions and practical facts have been laid before the public 
by our daily press and. railway journals, which have aroused re- 
flecting minds to the importance of the Bobjcel ; but the views and 
information given have of necessity been so scattered as to leave 
inauy without that conviction to which a clearer eoncoption would 
liave led them. We will endeavor now to reply to the queiist, and 
ti-eat the whole subject succinctly, pluinly and practically, working 
■out Results, that our communities may have the entire question 
■condensed before them, and be able to decide for themselves how 
far they ai-e justified in encouraging a ntovement which, if wrong 
would be ruinous, and if right, it would be their plain duty to 
aid, encourage and adopt. For this pnrpose we propose to show 
the cost and character of the two gauges, assuming each to he con- 
structed as a first-i-iass road, built tinder like circumstances, and 
tbroiigb a similar country. In («ntrast with our standard gauge 
■of four feet eight and one-half inches, we have taken the three feet 
^auge, as aflbrding the best i)roportion between the carrier and the 
thing carried. 

Heads of Jleport.—The subject will be treated of under the fol- 
lowing lieads : (1.) The cost of construction, embracing land, 
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works, pennaiient wny, and engineering. (2.) Gnidos and cnrva- 
tnro, with tlieiv relative effects oi» both gauges. (3.) Outflt,^Jt8 
quftntiry, weigVif, capacity and co§t. (4.) Speed ftiid stability. 
(5.) Operating expenses and maintoiiaiiee of way. (6.) Revenues 
and dividends. (7.) Branch lines of three feet, connecting- with 
roads of tlie standard gauge ; how they can be made available. 
(8.) Recapitulation and condensation of resulta, and general re- 
marks. 

I.— THE COST OP CONSTKUCTION. 

Under tliis head wp have assumed that both roads are to be for 
double track, built through a country of bold topographical fea- 
tures, where the engineer is put to tlie test to iind a line that will 
affoi-d him maximum gradients of forty feet per mile, with a giien 
minimnm of radius for ciiiTature, and where he may be compelled 
to adopt in an extreme case a grade of eighty feet per mile. 



COST OF . 



' DOUBLE TRACK BOAD. 



4 ft. 8 1-2 in. Gauge. 



Land and fencing, 
Clearing, - 
firaduation, 
Mastfiipy, - 
Stations, - 
Contingenciea, 
Engii- "'""■'" 



- $2,000 



- 28,700 

- 6,000 

- 2,000 
-■ 4,100 

Jfingiuoering. - - - 3,200 
Double track, 65 lb. rail.- 22,000 
Switches, - - - - 600 

Total, - - - $69,200 Total, 
DiiTcrence. $21,000 per mile. 



Land and fencing, - 

Clearing, . - - 
Graduation, 

Masonry, - - - 

Contingencies, - 
Engineering, - 
Double track, 45 lb. ra 
Switches, - - - 



500 
19,000 
4,000 
2,000 
2,400 
2,400 
15,700 
400 



The above estimate of the three feet gauge road largely exceeds 
the proportion given by other cugii.eeif, some of whom have de- 
rived their figures from actnal surveys, plans and profiles. It is 
thei-efore submitted as a safe and reliable comparison. 

The Financial Beault Stated.— &mh being the case, we find that 
bv constructing a three feet gauge road in place of the standard, 
there will be a saving on one hundred miles of doable track road 
of $3,100,000. How let us suppose that $6,920,000 capital has been 
raised to build this one hundred miles of road of the standard 
gauge. There would, in such csise, be left in the Treasurer's hands 
after the completion of the three feet gauge, the above amount oi . 
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*2,10:),000. Coinimiuirt lliis sum n.t seven per rent., md m leu (iini 
oiie-liall' years tiiu mie liinnirefl miles of new tliree feet road would 
stftniS (lelitor (m tlie comiiauv's books for only $620,0(K1, or at a 
cost to its jiroprietors of $6,200 per mile. ^ 

Here is oin' ill (I'll rati on of llie aclvftiitaffe to be gained bv bnild- 
iiig a tliree feet gaiifre in place of tlie etaiidarii. The illastration 
. will be a|>)irecmt»d wlieu it is i-einenilKi-ed that the result /? 
gained after ad ling about eighteen per cent, to the cost of the 
nan-oio road, as given by good antliorities. But let lis assume 
now tliatiuleuaiiiliilialf yeiirs,bnt oiie-lialf instead of near six-sev- 
entlis of the aLpitiiJ will be repaid. The promise is still so ricli, 
even with all the margin given for safety, that we cannot but be 
convinced that as to first cost, at all events, the three I'eet gange is 
pi'efei'able. 



* AND CUBVATUBES. 

Under this head the question of 

GBADES, 

is flrst considered. It has been stated by enthusiastic writers oil 
the subject, that a narrow^auger- engine has more power, in pro- 
portion to its weight, than that of the standard road, and can 
therefore, woi-k against steeper gi'adients, ivith tlie same gross 
load; but this is not the case. 

FOWEK OF LOCOMOTIVE ON GRADIENT. 

The actual power of the Locomotive is not in any wise affected 
by the width of gauge. The filers are these: A three foct engine 
that can take the same gross weight of train np a given grade will 
have more paying load i» that train ; and the train that coutftins 
the same weight of pay iny load will have less weight of cars — 
and, therefore, be a light^ir train in its gross weight, thongh 
liaving the same paying load; ; hence the lighter train, thongh 
having the same paying load, can he taken by the thi-ee feet 
engine over steeper grades, and the same gross weight of train 
will contain a greater productive load. To exemplify this, en- 
gines of both gauges on a level road will transport a train of say 
of one thousand four hundred and sixty tons, of two thousand 
two Imnded and forty pounds, gross weight as follows: 

On a ieueZ— gross weight of train, one thousand four hundred 
and sixty tons. The throe feet engine, with three hundred and 
ninety-nine tons of cars, will himl, of coal, one thonsand and sixty- 
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four tons. The four feet eight and a half inch engiue, with five 
huarti'ed and sixty-six tons of cars, will haul, of coal, nine hun- 
dred tons. 

On a maximum grade of twenty-six four-tenth /eei, — gi-nsa 
weight being five hundred and eighty-seven tons, — tho three leet 
«iigine, with one hundred and sixty tons of care, will haul, of coal, 
four hundred attd twenty-seven tons ; the fonr feet eiglit and'a half 
inch engine with two hundred and twenty-sis tons of cars, will 
liaul, of coal, tliree hnndred and sixty-one tons. 

Onamaximum grade of forty feet,— gross weight beiugfoiir 
hundred and forty-four tons, — the tliree feet engine, witli one 
hundred and twenty-one tons of cars, will haul of coal, three him- 
di-ed and twenty-three tons. The four feet eiarht and a half inch 
engine with one hnndred and seventy-one tons of cars, will hanl 
of coal, two hundred and seventy-three tons. These trains, it will 
l>e seen correspond in gross weight, tho three feet gauge, by its 
less weiglit of cars, transportinjr ahoat seventeen per cent, more 
productive load than the standard gauge. 

0-n a gradient of eighty feet per mile— gvo^R weight two hun- 
dred and afty-two tons. The three feet engine, with seventy tons 
of cars, will haul, of coal, one hundred and eighty-two tons. The 
four feet eight and a Iialf inch engine, with ninety-seven tons of 
«ars, will haul, of coal, one hundred and Jifty-flve tons. 

YEARLY TONNAGE ON 



To elucidate the monetary values of the two gauges, when taken 
iu connection with gi-ades, we will assume a given number of en- ■ 
^ines of this class,, say twenty, to be employed in the transporta- 
tion of coal, and ascertain what would be the tonnage of each road, 
delivered, annually at market, making a trip in two days, with their 
respective gross earnings, as follows : 



4 feet a 1-2 

'"iS""; 




Three fc-et 


2,808,000 

1,126,330 

848,640 


On a level road, — 

Maximum grade of 26 4-10 against trade. 
Maximum grade of 10 feet against trade, 


3,819,680 
1,332,240 
1,007,760 



Putting these respective anntiiil tonnages at one and a half cents 
per ton per mile, for transportation charges, or one dollar and fifty 
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cents per ton on oiw Imiidi-ed milea, we obtain the annual money 
receipts, ffom each road, on the different grades specilied, viz ; 



-COMPARATIVE ANNUAL 



ri-oni tlie tiii-ee feet gange on a level road, $4,979,520 

" fonrfeet eight and a half inch on a level road, 4,212,000 

Annual excess of receipis of the three feetToarl, - $ 767,530 
From three feet gauge oii maximuni grades of twenty-six 

foni--tentlis feet, - - - - $1,998,860 

From four feet eight and a half inch gauge on maximum 

grades of twenty-six and four-tenth feet, - - - - 1,689,480 

Annual excess of receipis of thetliree feet road, - $ 308,880 
From the three feet gauge on maxiiuutn grades of forty 

feet, $1,511,640 

From the four feet eiglit aud a half inch gauge ou max- 
imum grades of forty feet, 1,272,960 

Annual excess of receipis of the three feet road, - $ 238,680 

LESSONB LEAKNBI). 

"From tlie foregoing we learn : (1). That an engine of the (hree 
feet gauge can take a greater number of tons of freight in its cars, 
against the same grade ; and (2). Thai it will liuu) the same mint- 
ber of tons of load in ils cars np steeper grades, than tiie engines 
of tlie four feet eight and a half incli, gauge with its loaded cars, 
can at all accomplish. We have showu before, that the load of 
freight on the four feet eight aud a half inch, against a twenty- 
six and four-tenth grade is tliree hundred and sixty -one tous, aud 
that this freight load can be iiici-eased on the three feet gauge 
to four hundred and twenty-seveu ions, against a like grade ; so, 
also, can it be stated that tlie freight load of three linndred and 
sixty-one tons, not being iucreased ou Ihe three feet road, it rould 
be taken by the narrow-gauge en^ne over thirty-throe feet grades, 
instead of twenty-six four-tenth? feet, a gain in gi-adient obtained 
of twenty-five per cent., by the adoption of the thi-ee feet gauge. 
Again: The freight load of the standard gauge is givon at two 
hundred and seventy-three tons ou a foi'ty feet grade, and the cor- 
responding ft-eight load on the thi'ce feet, is throe hundred and 
trwentj'-three tons ; but leave the same two hundred and seventy- 
three tons to the three feet engine with its own furniture, aud it 
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wil! surmount a gradient with it of fifty feet, iusteatl of foi'ty, 
which Also shows an increase of gradient iivaihible, if required, of 
tiventy-flve per cent, in favor of tlie smaller roail. BO, likewise^ 
the freight load of the four feet eight and a lialf inch, engine on a 
gradient of eighty feet, being one hiindrad ami fifty-five tons, that 
of a three feet would be one hundred and eighty-two tons; butr 
giving the three feet engine, the load only of its rival, or one hun- 
dred and fift.y-five t-ons, it will transport it over grades of ninety- 
five feet, or about twenty pur cent, gi-eater. 

It seems, then, clear that while the steam, power of the three- 
feet gauge ongitie is mo greater than that of the oilier, the payinij 
power of the narrower ri>ad exceeds that of the standard by twi> 
biindred and thirty-eight thousand six hundred and eighty dollarsr 
to seven linndred and sixty-seven thonaand five hundred and 
twenty dollars per annum on one linndred miles, according to tlie- 
character of tlie gradients worked on ; and that, keeping the sani© 
paying loids as the wiiler gauge, the smaller road can with equat 
income overcome gradients from twenty to twenty-five per cent. 
greatcL'. 

WEIOHT OP LOCOMOTIVE. 

In order to elucidate the more clearly the foregoing part of tli© 
subject, it was deemed Ijest to aseunie tne very largest class of ioco- 
motive, possible t<> [tut on the thi-ee feet gauge, with cylinders of 
fifteen by eighteen, thirty-sis inch drivers and thirty tons weight 
and wiirh a tractive power on a level eqiLal to one thousand four 
hundred and sixty tons, so as to compare it directly with an engine 
of equal power on the standiird road. In the practical working 
of a three feet line, we would recommend a locomotive of a maxi~ 
mtiia weight of tweaty-three tons, as the most advantageous and 
economical for a heavy t^muage. The load on the level with this 
clasa of enguke, would he reiluced to one thousand one hundred 
and twenty tons. It has been shown that the three feet engine of 
equal power with those of the futir feet eight and a half inch road, 
will ti-aiisport raoi-e actual freight load in its cars during the year 
— amounting to tive liundrcd and eleven tiionsand six hundred and 
eighty tons over a level road, and to one hundred and fifty-nine 
thousand one hundred and twenty tons against maximum grades 
of forty feet per mile. Kow, if tlie weight of the locomotive oa 
the narrower road be in practice, brought to twenty-three tons, 
the daily work of each engine on forty feet grades, will be like- 
wise decreased from three hundred .and t wen ty-tliree tons of freight 
to two hundred and fifty-four tons; and, coiisequeiiLly, to trana- 
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port a like yearly freight tonnage, there will be required an addi- 
tional number of locomotives. The former number of twenty 
will, thei-efore, be increased on the three feet road in this calcula- 
tion to twenty-sis:. It is true these twenty-six smaller engines will 
transport in the year six thousand tons more tliau is due to the 
former twenty of greiitor power ; but tills sis thousand tons is the 
nearest we cau get in arranging for the additional engines required, 
•and wo will thi-ow them into the scales on the side of the four feet 
eight and a half inches, and takp credit here for them, as indica- 
tive only of the moderation and impartiality with which we desire 
to treat the whole question. 

RESULTS STATED. 

We have now arrived at the result that twenty engines of the 
standard gauge will transport in the year the same gross weight 
as twenty-six engines of the three feet gauge ; the snuUler engines, 
however, taking to market 165,300 tons more of coal than the 
twenty, over grades of forty feet, ihe steam power ezercised being 
the same. We also deduce from tlie previous figures, that while 
the locomotive of the wider road can take the cars whichit brought 
■down l()a(led over a level roa'cl, back to the miues against maximum 
.gi'ades of twenty-six feet per mile for short distouces; the smaller 
loco motives, will return their cars under like circumstances for re- 
lojuiing, against long gradients of forty-eight feet per mile ; and, 
further, that they will haul all the cars empty, which they trans- 
jtorted with full loads to market against 26 4-10 feet back to the 
coal region, against gradients of 135 feet per mile, while the wider 
■engine with its empty cars will be able to overcome grades of only 
ninety feet. 

CURVATURE. 

The American "Bogie"" truck has rendered admissible ou oar 
railways a curvature that law forbids in other lands ; but that we 
"have gone in this direction beyond the limits prescribed by econ- 
omy or prudence is undeniable. 

THE LIMITS OF CUKVATURE, 

Our railway machinists are practically acquainted with the 
■abi-asion that is caused by flange friction on curves of short radii, 
and how rails as well as tires suffer. If we reflect that some of our 
«hief roads of the standard gauge have curves of 600 feet, and even 
■as low as 400 feet mdius, and that experience shows that friction 
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is greatly reduced on tlie narrower gauge road, as it eri<lentiy 
must be,— we may cei-taiiily permit, in exceptional cases, radii of 
say 600 feet on the three feet gauge, without incurring the injury 
to the rail and rolling stock now inflicted on our standard gauge 
roads. It would he well and wise for our several States to enaet 
laws establishmg the gauge, and forhiddiug the narrower road to 
use curves of lesa than ten degrees, or 573 feet i-adiua. We have 
adopted as a minimum for our future guidance a radius of 637 feet 
oi- nine degrees ; and in this we think there will be an element so 
valuable, that combined with the power we have shown of increas- 
ing gradients without diminishing 'the paying properties of the 
road, it will enable the eioae-locating engineer^ by manipulating 
both judiuiously, to fit his line to the contours of difficult, moun- 
tainona regions, and avoid or greatly reduce severe cuttings, lofty 
viaducts, and expensive tuimels. We are of the opinion tliat the 
character of the three feet gauge will enable engineers to reach 
h glier and more favorable ground in their locations, to obviate 
muoii of the necessity of making their roads tortuous, and to ob- 
tain long, straight lines that would not be within the reach of the 
fonr feet eight and one-half inch road. 



requisite on tiie four feet eight, and one-half inch road for the as- 
sumed coal traffic transported against maximum grades of forty- 
feet per mile, by twenty locomotives, with trainaof a gross weight 
of 444 tons, yielding a yearly tonnage of 848,640 tons. We will add 
125,200 tons of general goods per annum taken by one daily train 
«ach way, carrying each 200 tons of productive freight ; and 166,500 
through passengers conveyed in two trains daily each way, with 
133 passengers in each train. 

ASSUMED BUSINESS OP 4 FKBT 8 1-2 INCH KOAD. 

This traffic on the four feet eight and one-half inch road will re- 
quire without any allowance for extra engines or cars, for the 

COAL THADB OF 848,640 TONS. 

20 locomotives at - - . . . $12,.50O $250,000 

1,160 coal cars at 275 319,000 

Total, $569,000 
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GENERAL FBEIOHT OF 126,200 TONS. 

26 box cars at * 685 *17,125 

25 flat cars at 560 13,750 

2 freight yiigiiios at 12,000 24,000 

Total, $54,875 

PASSBNGBES— 166,500. 

20 passenger cars at $ 5,000 $100,000 

4 express and mml at 3,000 12,000 

4 baggage at 3,000 12,000 

4pftasciigereti!^iiie8at 12,000 48,000 

Total, .'6172,000 

Total i-ost of oiitlit for 4 feet 8 1-2 inch road, - $795,875 



PBOPOBTIONATE ASHUMEI) BUSINESS FOB A THREE FEET KOAD. 

"With tlie same bHsineas iij. general freight and passengers, be- 
cause encli road would do tlie wliole trwde available in each of 
tliese brandies, and with the same ffross weight of loaded trains, 
iu±be coal traffic (only the little engines having ISH, 120 tons lens 
weight of cars all through the year, are compelled totakejnst 
159,120 tons more of coal to make up the total gross weight oi 
their trains), the tliree feet gauge will reqnire fof the 

COAI. TRADE OP 1,007,760 TONS. 

26 locomotives at $9,000 8234,000 

1,766 coal cars at 185 326,710 

Total, . - - ■ «o60,710 

GENERAL FREIGHT OP 125,200 TONS. 

45 box cars at $ 4.'i0 *20.3.W 

46 flat cars at 340 15.300 

2 freight engines at 8,500 17.000 

Total, $52,550 
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PASSEN9HKS— 166,500. 

24 passenger cars at ----- - $2,000 $48,000 

4 mail ami express at 1,500 6,000 

4baggugecarsat 1,500 6,000 

i passenger engines at - . . . , 7,500 30,000 

Total, -_. $90,000 

Total cost of oultit for 3 feet road, - - - , $703,360 

Beiiijf a saving in expense of outfit of $93,615 by the adoption of 

tliii throe feet gauge, which transports the largest paying tonnage. 

The capacity, quantity and cost of tlie outtit having been given, 

there only remains on this third bead to speak of tlie 

COMPAKATIVB WEIGHTS OP KOLLINCf STOCK. 

We are cognizant of the fact that in one coal district, iron coa 
cars are used with a capacity double tlie dead weight ; but this is 
an exception ■ our deductions are baaed on the capacity of cars in 
general uae, 

WEIGHT OP ROLLING STOCK. 

For 4 ft. 8 1-2 in. For 3 ft. 

gauge. gauge, 

lbs. lbs. 

Coal engines, 78,000 61,600 

Freight engines, 70,000 35,000 

Passenger engines, 67,200 30,000 

Coal cars,' 6,600 3,000 

Freight cars, 20,000 7,000 

IV.— SPEED AND STABILITY. 

These are considered separately. 

SPEED. 

Some writers liiive asserted that Ihe decrease of gauge of tha 
railway will be at the saeritiee of speed. Theoretically, under 
certain conditions, this would seem to be correct, but we prefer to 
deal with the q^a^stion practically. 

SPEED ATTAINED AND ITS COST. 

Fifty and sixty miles an hour ai-e given as rates beyond the ca- 
pabilities of a three feet road. This may be so, but a speed of sixty 
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milGs for regular passenger trains has never been undertaken yet, 
except by one road, ot seven feet gauge, in England. This rapid 
speed pleased travelers amazingly, and they wilLingly paid the 
extra cliarge for the luxury of beiiig shot through the eouiitry with 
a rapidity so great as to render even the way-stations of the line 
invisible to the occupants of the train ; but the railway company 
paid too deai-ly for the eujoymeut of its patrons. It was soon found 
to be auotlier great eiTor, for the "wear and tear" on road and roll- 
ing stock was beyond the endurance of fiuaiice, and this high speed 
was consequently abandoned. There are but few trains now in 
England that make regnlai* time at fifty miles an hour ; the express 
passenger traffic is done at from tliirty-five to forty nnles, and the 
general traffic at about twenty-two. In our own extended coun- 
try the "liglitning trains" on some of our roads have scarcely 
reached thirty-four miles an hour, average speed; and even the 
approach to this rate has been discontinued, so that our fastest do 
not now avert^e more than thirty miles, whilst our genei-al pas 
senger busiiiess is done at a speed not exceeding twenty miles au 
hour. Coal and iron trains have been wisely broni^ht down as low 
as from eight to twelve miles, and our freight trains usually run 
from sixteen to eighteen milei per hour. Where, then, is the 
'great »acr«^ce t« speed" which the three feet roads will compel 
us to make? Let these roads be constructed with no curves of 
less radius than 600 feet, and the speeds now in use on the stand- 
ard roads will be fully miiutaineJ. On com i>ara lively straight 
roads from thirty-five to forty miles per huur can be regularly 

With reference to the 

VELOCITY OF TilK WKKHliS 

of the two classes of engines, we would remark that an engine of 
the standard gauge, witli sixty-inch drivers, will revolve them 
two hundred and twenty-four times a minute at a speed of torty 
miles au hour; while the forty-inch drivers of the smaller engine 
will make three hundred and thirty-six revolutions, or one hundred 
and foi-ty-llve less than the truck wheels of our passenger engines 
on the i'our feet eight and one-half inch road at the same speed. 
We are of the opinion, therefore, that tlie three feet gauge for all 
practical purposes is equal to any required speed. 



Some inquii'ies have been made as to the comparative stability 
of ll\n coaches of the three fcetgaiige. The sharp curvature, which 
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has been so unwisely advocated and lauded, as one of its good fea- 
tures, with the decreased wlieel buae, it was tliought would pro- 
duce a want in this particular. 

CONSTBUCTION OP PASSENSEB COACHES. 

That I he passenger coaches of the one voad are equally as safe aa 
those of the other in this respect, can be shown. Tiie construction 
of tlie coaches of the tUi-ee feet gauge brings tlie centre of gravity 
much lower tlian in the cars of the staudard road, aud the projec- 
tions ot tlie sides of the body over the rails is less by two to four 
inches. Again, that portiou of tlie body which is vertiualiy over 
and between tlie rails is twice as lieavy as either part of tlie same 
tliat projects therefrom on eitlier side ; hence, before tlie smaller 
coach could be overthrown, a tbrce gi'eater than three-fourths the 
weight of the main part of its body and one of its sides would have 
to be exerted, it will be found also that the three feet coach is 
really more steady when traversing such sharp curvature as exists 
on some of our standard roads, because the decrease of the wheel 
base secures atVeedom to tlie ti'Ucks on o^rvatui'e which the othera 
cannot possess ; and this is an element of safety in itself. 

From a circular of II. SchiiylBr,Esq.,Cliief Engineer of the Den- 
ver & Kio tirande R., (a tliree feet line of eight hundred and fifty 
milei, now in progress of construction, with eighty miles toui- 
pleled,) 1 Ihid the ilimensions of the coaches, built by Jackson & 
Sliarp, of Wilmington, DuL, for that I'Oiiii, iire 

Length over platforju, 40 feet. 

Outside width, --------- 7 -^ 

Height in centre, 10" 

Heigiit of floor above the rails, - . - . . 27inohes- 

8eats for thirty-five passengers ; weight of empty car 011 scales, 
15,000 pounds. We have examined these coaches, and are con- 
vinced tliey ai-e as safe a conveyance for passengers aa can be found 
anywhere in the United States, and inliaiteiy more safe tlian any 
coach with four or six wlieels set on a rigid frame ; and tliere is 
nothing to justify the bslief that passengers cannot be carried on 
long routes witli all the comfort they can desire, and at less ex- 
pense. 

The three I'ect roads, it is couceivcd, shoiild use invariably that 
best of American railway plans, the equalizing truck under tlieiv 
passenger coaches, gaining thereby safety, steadiness of molioii 
and facility fur woi-king on curve*; and we think it is equally 
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applicable t« ireiglit or coal cai-s, We liave in the TJiiiied States 
the best i)\&H of coaches in the wovld fof the conveyance of our 
people, and can make it better tliaii it even wiw befoi'e : for tlie 
American car, modify it as yon will in its interior, is tbe safest^ 
most Bteatly, and most conyenicut to be fonnd any wlicre. It siiould 
not be given up. 

v.— OPEKATINO EXi'KNSHS. 

"We have little more tlian theory to jruide our views as tit the 
actual working expenses of the three feet road, but we deem it 
sufficient to state a few facts that liave led us to tlie conclusion 
that the general operating expenses must be companttively small. 

MONBTEH LOCOMOTIVES. 

First and foremost, and of paramount importauee to our new 
railway interests, thei'e will be uo nionKtur of locomotive weight 
to crush out the life of everything it roils over, and if the weight 
rarried by every " plant " wheel be lessened oue-half, the wear and 
tear will be reduced beyond this proportion, because destrnct.ion 
will cease, and reasonable wear only be in existence. On the 
thi-ee feet road we shall have 2,000 lbs. less on each wheel of pas. 
sengcr coaches, and from 10,000 to 17,000 lbs. less on each pair of 
drivei-s of the locomotive transporting them at hijrh speed. Iron 
rails will no longer be destroyed before they are one-third worn 
out, and this will be reciprorjited by the rolling-stock, so that the 
two largest items in railvtay operating expenses will be directly 
brought to a reasonable amount, and within the limit of actual 

Some of our standard roads find their yearly 

OFEBATING JiXPKKSKS 

running up to seventy and sevenf y-flve per cent, of tlie gross earn- 
ings, while many roads in England are working at fifty to tifty-ttve 
per cent., and one of the standard gauge in operation as low as 
forty-eight per cent. Itlias been sliown in a previous treatise that 
in view of the increased receipts of the tliree feet roads, forty per 
cent, would pay the operating expenses, yielding sixty per cent, 
for dividends. We deem it, therefore, a safe estimate to stat« that 
the three feet roads can be generally worked as cheaply as the 
most economically managed road we know of the four feet eight 
and one-half inch giuige, or at forty-eight per cent. 
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But ivliile tliis percciitiige seems low, it must be lemenibei'ed it 
is ynduwd h-om a greater gross iiieome, whioh in its turn will. 
swell tlie iiet revenue, thus wiuferriiig beueiit hi a double way. 

. DECBEASB OP EXPENSES. 

Besides the lurgo siiviug uiade by the depi-casef.f moving weijihts 
Oil tlie rails and plant, tlie same cause will work witii similar eft'eet 
on everj'thiug ill eueh dejiarfment subject to wear and tear— less 
meu will keep the roads in order; ties will last longer, aud when 
i-enewed will" cost tliree per eent. less; smaller quauii ties of ballast . 
will be aiiunally needed ; timber structures will not be so severely 
tried, and if protected trdm the weather will require but trifliug 
i-epftirs for tifty yem-s ; renewals of rails that will last about as 
many years as Ihey now in some cases last only mouths, will be at 
length made at a cost of $1,600 to $2,200 less per mile ; and so we 
could go on enumeratinjr many tilings by wliidi operatUig expenses 
must be of Necessity reduced. But before passing; from this part 
of our subject, we would mention that the increased eurnings of 
the smaller I'oad, even were the working ex]ienses the same iu dol- 
lars aud cents, would show a vast decrease in the percentage of 
gross earnings due to sunli expenses. 

We have shown that tlie tiirce feet gauge would, over forty feet 
grades, in a business of oue million of tons in the year, swell the 
gross receipts by the sum of $238,680. Heav then, is $2,386 per 
mile, enough to put down a new doulile track every seven years, or 
to add each year over one-third increase to all the rolling stuck, 
estimated for the one huudi-ed miles of road, in its coal, freight 
aud passenger b u si u e ss— I eav lug $1,272,960 a year ti-om its coal busi- 
ness alone to meet tlie cost of operating aud pay dividends to 
Blockliolders; the receipts from general freight and passcEiger traf- 
fic being additioMal income, not included in the calculations, but 
fei-ei'ved for their [iLvipcr jilace under the lieiid of 

VI.— 14BVKNUE AND DIVIDENDS. 

Tlie resultant of all the preceding siibdivi.siiiiu is 

KEVENUB, 

which is derived from a traffic tvansportcd over maximum jri'adi- 
ents of forty feet per mile ; (he cosl of the ouffit tor which liaa 
been already given under its proper bend. 



H„i,= b,Google 



72 

Eevenwe from SUiiidard Road- 

Coal, 848,640 tons, at $1.W, . . - . $1,273,960 

Geiiei'al IVeiglit, 125,200 tons, at $3, - - - 375,600 

Passeiigei-a, 166,500, at $3, - - - - 499,600 

Gross revenue of standard road, - - - $2,148,060 

Operating expenses, 70 per cent,, ... I,o08,64'i 



Net revenne. 



Revenue fi'om Three Feet Gauge — 

Coal, 1, 7,760 tons, at $1,50, .... $1,511,640 

General freight, 1-25,200 tons, at $2.60, - - - 313,000 

Passengers, 166,600, at $2.50, .... 416,250 

Gross revenue of tlii-ee feet road, - - - $2,240,890 

O per atiug expenses, 48 per ceni, . . . 1,075,627 



Taking tlie cost of one hiindred miles of road (under Jiead T.) at 
$6,920,000, and tlie ontflt (under III.) at $795,876, we liave a tolal 
capital for the standard road of $7,715,875, on wliieh the net reveu- 
ue.of $644,418 will yield an annual dividend ot seven per cent., 
with one aiid one-fourth per cent, for retirement of the bonded debt. 
The tliree feet road, with no bonded debt, but a stock capital of 
$6,523,260 foi- construction and outfit,— by its net revenue of 
$1,165,'263 will pay its shareholders twenty-one per cent, dividend, 
and have a surplus in tlie treasury of $5,378. 



Yon will notice that the fi-eigbt tonnage on the three feet gauge 
has been put in the calculation uf revenue at $2,60 per ton, in pljice 
of $3 on the standard road. The justification of this will be found 
in the fact that with 200 tons of freight transported on each train 
oil the snnUler gauge, the gross weight of tiie train would be 372 
tons : wlille the same freight load on the wider road would bring 
the gross weight of train lo 495 tons, the difi'erence being 123 tons. 
Tills doubled for the up and down freight ir.iinp, would give a- 
daily saving of 246 tons, and in tlie year 76,998 tons, foi' which mo- 
tive power and steam would not have to be provided. Putting 
this lonnage at even one cent per ton per niile, or $1 on the 100 
miles, — it would be equivalent to a diininiiiion in working cost of 
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$76,998. This amount, added lo #313,000, the gross reveuue de- 
rived from tlie freight charffe of $2.50 on tlie lljree feet road, — 
■would be increased to $389,998, or more than the gross revenue- 
from the standard road from freight at $3 per ton. It is clear, 
then, that charges in gcnerai freight can be reduced to the public, 
while producing greater proUt to the railway company. 

PASSENGER FARES BHOUOHT DOWN. 

There is good reason, also, for making the passenger fare on the 
one hundred miles of the tiiiee feet i-oad $2.60, instead of $3 ; for 
while twenty cars are taken as the conveyance on the four feet 
eight and one-half inch track of 530 passengei's per diem, and 
twenty-four cars will be naed on the smaller line to transport a 
like number,— the twenty wide-gauge cars will weigh 295 tons,. 
but the twenty-four three feet gauge coaches will weigh only 161 
tons — each set of cars cawying thiily-six tone of passenger load. 
The smaller road will, including the engine weights, have 164 tons 
■less to provide steam for, each day; and this in the year will 
amount to 18,200 tons, which at one aud three-fourths cents per 
ton per mile, would he $84,353 to the credit of the working ex- 
pense on passenger trains of the smaller gauge road. Add this to- 
the receipts from passenger fares at $2.50, and it will fully eqmil 
the receipts fi-om tlie same source on the standard line at $3. 

This decrease in operating expenses in the transportation merely 
of the freight and passenger traffic, amounts to seven and one-half' 
per cent, of the gross revenue of tlie wide road ; and when we can 
arrive at the reduced wear on roiling stock and permanent way, 
caused by the same thing, with the other advantages before alluded 
to, it will, we tliiiik, bo apparent that onr forty -eight per cent, of 
gross re?enue for working expenses on the three feet road is really 
a large allowance. 



connecting with the standai'd roads, form this subdivision of our 
subject. Tlie argument oft«n heard, that the existing roads are of. 
the standard four feet eight and one-half inch gauge; that they are 
the great trunk lines of the country ; that tlieir bi-anches must be 
of a corresponding gauge, and that it is now too late to advocate- 
any change, is certainly a very summary way of settling tiie whole- 
question. "We beg leave to differ from such views. 
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TRUNK I.INBS OF THKKB FEET GAUOK. 

The present tnml: lines will reinniu so, and llieii' glory none 
-will rob tliein of. Th^ have paid for it aud are entitled to it ; 
but who will assert that lliei-e ehiill be no other luaiii routes lo bo 
opened in this great land, which stretches nearly tVom the equator 
to tlie arctic firele. and liee between the two great ocpans of the 
world? When tlic thinking public eau runlize thiit I lie smaller 
lines oRn be cfirried on more favorably throiiffh this wide eonii- 

iiuiit when they f^ee practioally dejiionst rated the truth of the po-. 

sitions taken in tljeeo pages,— then there will be no more question 
about building three feet brundi lines, for they will radiate in ten- 
fold greater number from their OHii trunks, sending back to the 
parent siems an influence a liuudred-fold more fructifying than the 
etaiidiird gauges can now boast of. 



The present main roads, while conservatiye of their own plans, 
■win And that they need not be without a share of the advantage 
offered by the smaller gauge. The wbole.question of branch I'oads 
can be narrowed down to a small compass, mid controlled by a few 
■common sense rules, viz: 

• (1.) Short Branch.— If a branch line be short, and means are 
available to make it of the standard gauge, it should be so built ; 
but if the capital be inadequate, especially if the traffic be light, 
-construct a three feet road, aud trausliip at the junction with the 
main road. This will at least change locomotion on the ehoit 
route from slow horse-work to prompt and lapid connnunuatiou 
-\vith the main channel. 

(2.) Branch of Fifty Mile».—lt a biauch has to be kngei, 
«tretching forty or tifly miles, throngh a distint wheie the wide 
road could not be const r tided for less than $20,000 or $3O,C00 per 
mile, and funds are insufficieut,~bnild the three feet road; save 
from $8,000 to $12,000 per mile, and a mm equal to the iiiterest on 
such saving xpfllpuy annually for the transhipment of goods re- 
■quiring it. The cost of traushipment is given by writers at from 
ten to thirty-five cents per Ion. The latter price will store in 
warehouse after liiindling, and reship therefrom. There are two 
methods by which transhipment can most easily he etl'ecled— 
without any such cost as tlie latter iignre being incurred. One is 
to lift by suitable cranes the bodies of the loaded freight cars of 
the smaller roads upon the flat cars of tlie main line. This plan is 
objectionable bec:iuse it adds to tlic disadvantage of dead weight 
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a-'i'eadj- coiiiiiininecl of on tlie wide road ; yet, if t.lip diBtance to be 
tlius tni]it(|>oi't«(l be not great,— once the ai'rangemcnis were made, 
tlie traiisliiiiiucnt would uot cost tlie smaller road over ten ceiita 
lier toll, niid tlio maiii voad would, periiaps, be remmiei-aled eiioiigli 
to make U. an oLjuct to it. Another jilan, patented, we believe, by 
Maj. A. F. Sears, (late) Engineer of the Sodiis Bay E., is to shift 
the bodies of the cars of the three feet road from their trucks to 
epedaf trucks of the four feet eight and one-lialf ineli— the whole 
operation being performed automatical];- by running the cars bat^k 
and forward on a peculiarly arranged system of trucks. The ex- 
pense of transhipment by such a method would probably not 
exceed six cents per ton. 

(8.) Branch of Eighty Mi.les.-~Vf\\t\\ a branch will reach sixty 
or eighty miles, and canuot be conafrucled on the more costly 
plan, and especially when the miun line with which it is intended 
to coimecl, is of eqnal or not more than twice its length,— it will 
pay to lay down a third rail on the cross-ties of the wide road, at 
the expense of one or liothof the companies; and thus the locomo- 
tives of the standard gauge can make up by means of newly in - 
venled coupling their trains from cars of both gauges, as conve- 
nience or necessity may dictate. 

THIRD KAIL PAID FOR. 

"We will show how this third rail can be paid for by bnilcling a 
three feet hrauch iu place of the wider road : 

Eighty miles of four feet eight and one-haif inch line, at 
$26,000 per mile, would be $3,000,000 

Eighty miles of three feet Hjie, at $15,000 per mile, would 
''^ - 1.200,000 

Thus saving on the eighty miles $800,000 

Eighty miles of thii-d rail, of fortv-five pound iron at 

$2,856, will cost, 228.480 

Showing still as a measure of saving - - - . 571 520 

It will he observed that the main road might be even 160 miles 
in length, and yet there would be a saving in the adoption of the 
three feet gauge of $343,000. As eveiy new branch line that thus 
arranged its business would beeome a participant in the expendi- 
ture,— consequently, in the laying of the third rail, the total cost 
would soon be divided up into small sums among the various 
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companies, who would yel li.ive all the advnntagcs to be gained by 
t]ni ailopiii)]! of llie lliree feut gauge aiid tlie third rail. 

Till. — RECAPITULATION. 

After recapitulating tlie foregoiug refill Its, with a few general 
remai-kn, we will close with an ex mil in at ion of the effect which a 
narrowing of tlie gauge would hnve on the 'WeBtern Maryland 
Railway. The figures and tlie facts already adduced, demonstrate 
■wondrous things : yet in all sincerity we cannot but receive and 
a<^knowledge tliem as reasonable. 

CONCLUSION. 

(1.) Scaring Deinonstrnfed. — They tell us that by coiistructing a 
three feet road, one hundred miles long, destined to do a large coat 
tonnage — instead of the fonr feet eight and one-half inch gange, — 
the saving would be sufflcient in ten and one-half y oars, if com- 
pounded at seven per cent., to repay all but $6,200 per mile of the 
entire cost of an expensively const rncled milwoy; or, taking the 
most moderate view of it. that in this period of time, after making 
even uuroasoinible allowances for contingencies, one-half of the 
total cost of the road and Us f'tnutitre will be wiped out. 

(2.) Snrplvs Earmvgx. — Thai from an iiicrease of paying 
weight, and by reason of the decrease of vuprodvetive roUivg 
stock weight, the three feet road can earn aj;aiust 26 4^10 grades 
$308,880 more each year for its gi'oss revenue in coal tiimsporla- 
tioji alone; fiLrther, that ou maximum grades of forty feet per 
mile it would have an annual snqilna of net earnings amounting 
ting to $288,680; again, that sharp ciLrvftture. so destructive to the 
rolling stock of standard gauges, can be traversed without injuri- 
ous effect on the three feet roads. 

(3.) Cost of OutJit.—'That the cost of outfit is about twelve 
per cent. less, and about half the weight for the same business. 

(i.) Speed and Stability. —"y^hAt tlie 8i>eed wbii-h is now main- 
liiined in onr regular railway traffic can be fully adhered to on the 
three feet lines, and that the passenger coaches on these roads have 
equal stability, and, in certain cases, more safety, than those of the 
standard. 

(5.) Cost of Operating. — That the cost of ojjerating is about 
twenty per cent, iu favor of the narrower lines. 

(6.) Revenues at>d IHvidettds. — That the net revenues of the 
wide road may reach seven per cent., while those of the three feet 
as surely promise twenty per cent., — which dcinonstrates that 
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charges for the transportation can be reduceii to the public on the 
three feet i-oad. 

(7.) Three Feet Branches to Connect with the Standard Boads. 
— The tlivee feet braiiches can be built advantageously to connect 
wit!] tlie standard roads, even where transbipnient is unavoidable; 
that siicli transhipment, after tlie arrangoments are once consutn- 
mated, can be made at six to ten cents per ton ; and, furtlier, that 
■oiu- pi-esent trunk lines should see it to be for their interest to lay 
<loivn a third rail for the accoinmodatjon of the host of three feet 
branches that would forthwith seek a unioh with tliem. 

OBNEBAL REMARKS. 

The strong position occupied by the standard gauges, backed by 
tliejr all-powei-ful interests, should liave been potent enough to 
silence all tl»e advocates of the three feet gauge, did not the new 
system carry with it great truths, stronger than tlie twenty-flve 
hundred millions of dollars that represent the capital of its prode- 
■ccssor in the United States. 

CONSERVATISM OP CAPITAIi. 

This lai-ge vested interest, coupled witli a natural tendency to 
follow old plans and the paths we have so long trod, produces 
^loubtsand suspicions; but we can all remember with what doubt 
wise men i-egarded many changes and enterprises that have proved 
.graiid successes. Look at ocean steam navigation !— at the electric 
telegraph l^t its resultant, the great ocean cables I Bear in mind 
the seven-mile tunnel through the Alps,— the junction of the Bed 
and Mediterranean Seaa by a ship canal that cost $360,000,000 to 
put it in operation! Remember our own great Pacilic Roads, that 
no living man ever dai-ed to hope he would see consummated ! 
And we may mention the engineering triumphs of the iate lamen- 
ted itoebling, that leaps the falls of Niagara in 820 feet, which sa- 
pient men in both hemispheres asserted it was impossible to builil 
out of its 1,000 tons of materials, because, forsooth, "Britannia 
Bridge," of only 4S0 feet span, required 3,000 tons of iron for its 
construction over the Straits of Meiiai. And is not tbe change of 
tweuty and a half inches from the old railway gauge insigniticaut 
as a departure from previons experience compared to any of the 
Hn-eceding ? Surely it is so ; yet this little altei-ation promises re- 
sults that will increase the commercial and social prosperity of the 
-world periiaps as much as any of those just mentioned. And what 
jusiilies any one in saying that our old plan is alone connect ? The 
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present, gauge was establislied without precedent. It almost eame 
bycliance; wliile t lie proposed proportion lias been forced on us 
to conviction by proof iucoatestable, and we are compelled to 
ftcknowledfte that it lias bo niucli of merit that it is our plain duty 
not to go on perpetuating our former ei'rors. It is, indeed, a mat- 
ter of some surprise how little and how weak has been the opposi- 
tion to the contemplated innovation ; even men of large interests 
in the staudard lines view the proposition with favor, and men of 
investigating minds everywhere are look! ng into it. So startling 
are the results of the investigations that some seem constrained to 
move with caution and to feel their way; but tbe tide is coming 
on, and soon it will be at the flood. Let wisdom and moderation 
conduct the alfairs of the new lines, and a great triumph over old 
ideas will be the result. 

We think the impartial luveatigation we have given the whole 
subject, and the care we have bestowed upon it, justify us, in ten- 
dering it with confidence to those interested. 

We leave to alltojndge if it be wise to continue the exclusive 
use of agauge, the fiill capacity of which cannot be made avail- 
al>lc. It is an Important decision,— yet not, we should imagine, a 
difficult one to m'ake, although measured in value by two thousand 
millions of dollars; for that slim will he saved on the 80,000 miles 
of new railwavs now projected, by adopting a gauge twenty and a 
- half inches lees than the standard. 

TX. — WKSTEBN MARYLAND ROAD. 

To THE PKKaiuKNT OP TUB Wbstkbn MARYLAND RoAD: — 

We submit the question to you as President of the Western 
Mar\-laiid Railway, believing that the statements made are suffi- 
ciently esplicit to enable yon tind your co-interested to judge 
wisely, liiid to decide on the course most beneilcial to adopt in lef- 
ereuc'e to your own work. On your action may depend the future 
success not only of the Western Maryland Railway, bnt of a long 
line destined to be one of the main arteries of the railway system 
of your State. 

PKOP0Si':i) EXTENSION. 

The surveys about to be commenced westward to the coal fields 
■will take cliaracter from the decision, and it will stamp for all 
time, upon a great public improvement, features that will be un- 
alterable, l-x examining bow the present and fntui-e prospects of 
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your own voad will be affected by the change of »iini,'e, we submit 
that ill all tiie views that can be taken ft'oiii our staiiii-poiut, the- 
same bold objects are discernable in the very foreground. 

These objects arc : (1). Greater adaptability of tlie road to the- 
service thutwill be reqnired of it. (2). Increiised valne. (3.) Ca- 
pability of traiisportatiou enliirgvd more than a hniidred fold. (4). 
Tliemost proiuiaeiit of all — financial prosperity. Tliesemay soem 
to be very great promises, and so tliey are ; but we assert they cau 
be made good, and will now exemplify them. 

(1). Hoad better fitted for woj-ft.— The construction features of 
tiie Western Maryland Kitilway, and most other lines thruiigli a 
similar country, are snch aa to invite peculiarly the adoption of 
tlie tliree feet gauge — and for the staple traffic of the road, that will 
one day plow down this channel in a constant gtream to the tid» 
■waters of Baltimore harbor, — the narrowing the gauge will afford 
special adyantagos, which in a future report can be enlarged on. 
These will increase the capability of the road, and they redeem 
our first promise, 

(2). Increased Faiwe. — The Westeni Maryland Railway ha» 
been well graded for ojie traci; of the standard gange. Its road 
bed is wide enongh, with the addition. of only eighteen inches- 
on each side, to accommodate nicely, two tracks of three feet 
gauge, giving five feet between them with water tables of two feet 
each, and cross-ties pix feet long. The cost of preparing the pres- 
ent road-bed foi- double three feet tracks, would not in our judg- 
ment exceed three tliouaand dollars per mile, and this would make 
yonr "Western Maryland Railway, of one hundred per cent, niore- 
Talnable than is represented by Its pi-esent coat. Here is the full 
redemption of our second promise of "large and increased value."" 

(3). Increased Capability. — The cajjability of a single track to 
do a business is limited, — yea, very limited, imlesa worked by ex- 
perienced officers under a full telegraphic system; hence, when 
you double the ti-ack, you do much more than double its capacity ; 
tliie will make good our third promise of "increased capability.' 

(4). Financial Prosperity. — '■Financial prosperity," is the 
fourth and last of our assui'ances. This needs no more perfect 
elucidation than will be found in the |>receding pages, especially 
under the head (VI.) of ■' Ilevenue." 

■ ThPre can be no question, we aubmit, aa to whether the Weat- 
em Maryland Railway witli its one track, laboring under whatever- 
disadvantages are common to roads of its cbiss, will eai-u niore^for- 
its proprietors, and cai-ry its fi-eigbt at lower rates for its cus- 
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tonicre, than if it be clad with a double track, backed by the ad- 
vantages qiecified iu niii- report, arid given an ability to supply the 
port of Baltimore at Canton with all the tonnage its improved 
-wharves can sliip. 

HOW THE CHANGE CAN BE MADE. 

The steps requisite will not be difficult, and need not interrupt 
the business of your road, because the Wes-tern Maryland Railway 
can be retained for a given time at its pi-esent gauge, and a third 
rail be laid, to accommodate the coal trade and general trafftc, of 
the tbree feet road, so as to give you an opportunity to dispose of 
your wide rolling stock lo advantage —the proceeds of which will 
more than replace the plant I'equisit* for a similar business on the 
niari'ower tracks; and when tliis is perfected, the one rail of its 
'first line can be shifted to the position for the second track, which 
•can be completed easily by the laying of a line of one rail in addi- 
tion ; thus making the Western Maryland Eailway a perfect double 
track road, equal to a tonnage of three millions of coal per an- 
imm, without Joss of business. The change proposed is just what 
■the Russian Government made on the Poti line, of two hundred 
•and twenty miles, when its gradiation was far advanced and even 
a portion of its track laid. 

England, for her ten thousand miles of Indian Railway, has 
adopted the smaller gaiige. France, Belgium, Sweden, Norway and 
Prussia have it in operation. Austria, Spain and Italy are its advo- 
cates, and in our own great land, Massachusetts, New York, Pemi- 
isylvania, Maryland, Ohio and treorgia are all building it. Colorado 
lias one road, of three feet, running through her griiat mineral dis- 
tricts for eight hundred and fifty miles, with eighty miles of it in 
operation; while it has just been proposed to build tlie "South- 
ern Pacific Railway " of the gauge we advocate. Conceniiug this 
letter, Mr. Stebhins, a New Yoi'k capitalist, writes to the Presi- 
dent stating: 

" In my opinion it will be impossible to resist the weight of tes- 
timony in favor of these railways, over any other gauge, and I cer- 
tainlv' agree with you, that the discovery of their efficiency will 
■do more for the South and the South-west, than could have been 
^one by ony other human means. I regai-d the successful agita- 
tion of the matter at this time as equal to the discovery and intro- 
duction of the cotton-gin, to the whole Southern section of the 

After a minute investigation of the entire subject, we submit 
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our views to you as President, of the "Western Maryland Railway, 
and to the corporation and gentlemen intej-ested in its extension to 
the coal basin ; and we beg respectfally to add, that the adoption 
of the three foet gauge for the whole route we professionally ad- 
vise and recommend. 

"We are, sir, jour obedient servants, 

ElOHABD B, OSBOBNE, 

Engineer Western Maryland Railroad. 
Charles P. Manning, 

Ciyil Engineer. 
BALTiBtoBE, December 20, 1871. 
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COST OF CANADA NARKO¥-GAUGE KOADS. 



TORONTO AND NIPISSINO I 



— THBER FKET SIX IXCHES 



Cash cost — Scarbori 



' Junction to Uxbriclgc- 



- Grading, fencing, ties, bridges and culvei 
Rails and fastenings, - - - - 
Tracklaving and ballasting', - - - 
Stiitiou building, - - - - 

Big'bt of way, 

Tfclegraph, 

Engineering, 

Commissions, offices and Directors' fees, 

Law expenses, 

Sundries, ..--.. 



TOTAL. 

, 4151.307 
139,041 

15,012 
22092 
],500 



$401,ti01 $]S,519 

101,588 H,175 

$503,289 $15,724 



The Toronto £ ^ipissinff Bailwag, fi-om Scarboro' Jnnction to 
TTxbridge, has cost in cash tlie sum of $12,549 per mile, es:^^lnsive 
of rolling stock, or including rolling stock $15,724 per mile. Tlie 
eartliwork has averaged 9,750 c. yds, per mile. The line is feneed 
tlironghont at a cost of $700 per mile. The ties have cost $480 
per mile on this section, and the grubbing, clearing and slashing 
$140 per mile. Edmuxd Wbaqgk, Chief Engineer. 
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TORONTO, GREY AND BRUCE RAILWAY — THREE FEET SIX 
INCHES GAUSE. 



Toronto, 24tb June, 1872. 
Cash Cost — Weston Junction to Oranguville — fortv-oiie miles. 



Gi-ading, fencing, ties, bridges and culverts, 
Rails ftiid fasteniDgs, . - - - - 
Ti'acklaviiig' and ballasting, - - - 

Station buildings, 

Itiabt of way, ------ 

Telejfi'apb, ------- 

Engineering. 

Commissioners' offljes, Directors' fees, etc., 
Law expenses, -....- 
Sundries, 

Rolling stock, 





PER 


TOTAL. 


MILE. 


$196,095 


i4,795 




4,415 




1,653 


24.407 


595 


24,600 


600 


1,640 


40 


23,370 


570 


15,469 


377 


3,936 


96 


2.000 


49 


640,803 


13,190 


105,960 


2,560 



$646,762 



$16,760 



The Toronto, Grey * Sruce Eailway has cost in cash, as per 
(letftiletl pBlimate annexed, «13,100 per mile exclusive of rolling 
stock, and including rolling stock $16,750 per mile, between Wes- 
ton Junction and Orangeville (the portion of the road which is 
entirely completed). The earthwork averages 10,500 c. yds, per 
mile. The line is feiiced tlironghoiit at a cost of $800 permile. 
The grubbing amounts to an average of one-half an acre per mile ; 
the clearing to three acres per mile. Slashing on each side of the 
railway to the extent of four acres per mile has also been done. 
The grubbing, clearing and slashing having together cost $140 per 
mile. The ties have cost on this section an average of tweiity-tive 
, cents each, or $500 per mile. 

Edmund Wragge, Chief Engineer. 
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ENGINEERS AND OTHERS ON NARROW-GAUGE. 



HON. H. G. STEBBINS, VICE PRKSIDENT SOUTHERN PACIFIC 
RAIJLKOAD. 

Ill tlie summing up of the able article wri Iten by this gentleman, 
tke says : 

"To sum np all, the narrow-gauge system dearly has the ad- 
vajitflge in these particujai's. FivRt— In the large comparatiTe 
saving ill Itrat construction, and right of way. Second— In the 
larger pix>p«rtion of paying load to non-paying weight of train. 
'rhird— In the gi'eat reduction in wear and tear of ]jermaiieiit way, 
throngli the advantage gained by nsing lighter rolling stock. 
Fourth—In the great saving in the reduced wear and tear of wheels 
and tires, fi'om the reduced weight on each wheel. Fifth — lu the 
■ large pivportionate increased power of locomotives (fi'om the dead 
weight on the engines being used as tractive power). Sixth— In 
proportionate increased velocities gained by the light system. 
8eventh— In the greater economy in working traffic; and. Eighth 
— In the comparative increase iu the capacities of ti-afflc." 

I>ENVER AND KIO GRANDE RAILROAD— THREE FEET GAUGE. 

The Denver & Bio Grande Railroad Company is practically de- 
monstrating the superiority of the new system over the old, by 
Iiaving undertaken to confttmct a three feet gauge road over tlie 
almost entirely undeveloped country lying between the Union Pa- 
eitie Railroad and the Rio Grande, a distance of eight hundred and 
fifty miles and upwards. 

Eighty miles of tliis road is in successful operation from Denver 
84 
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to Pueblo City, built at a uost not to exceed $18,600 per mile, ami 
fully equipped. 

The engines adopted by the company are of the same pattern as 
the standard engines on the Pennsylvania roads, with slight modi- 

A special cov respondent of the Omaha Herald, writing from 
Colorado Springs, December 24tli, says : 

" NARKOW-QAUOB. 

"The Denver & Rio Grande Railway (naiTOW-gange) remains 
open, notwithstanding the snow. It has not yet failed a single 
day in getting a ti-ain through betsveen tliis place and. Denver, 
although it crosses 'the great Divide.' nest to the highest road 
pass in the world, and two hundred feet higher than the Sierra 
Nevadas on the Central Pacific." 

COMPARISON BETWEEN THE PBSXSYLVANIA AND DEKVBB 
BAII, ROADS. 

The standard passenger engine on the Pennsylvania road weighs 
40,000 poKiids (double that of the Denver i-badj, and il total weight 
of 105,000 pounds, or Jifty-two and one-half tons. The nsual load 
of passenger trains consists of 

i Passenger cars seating flfty-tlii'ee passengers each and 

weighing _ ,g 

1 Baggage car 14 

Engine and tender ----.., 52 1-3 

Total 1^77; 

This train will accommodate two hnndred and twelve passen- 
gers if fnll. 

The same number of passengers on the Denver road require 

6 Passenger cars, -weighing ...... 42 1-2 

1 Baggage car _ . 4 

Engine and Tender li 1-9 



Total 



61 1-2 



Or less -than /oj-^jf-T^ue hundredths the weight of the standard 
trail! to do the same bnsiueas. 
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Sleeping cars, as comfortable i|i every respect as on the standard 
^iige, can he used on the road without difficulty. 
I 111 the freight train the comparison is about as follows : 

LKVEL 

WEIOHT OF SIVE OF 

WEIOHTON ENGINE ENG'k & 

DRIVEK8. AND TENDER. TENDER. 

LBS. I.BS. TONS. TONS. 

Fi-eigbt Eng. Standard gange, 60,000 114,000 57 1-2 1440 
Denver & Bio Grande, 8 ft. gau. 30,000 41,000 20 1-3 732 

Of this load on full gauge road fbe proportionate weight of cars 
being one to one of freight, there is 

TONS. 

Weight of cars 720 

Of freight 720 

On the tliroc feet gauge the proportionate weight of car to load 
is one to two and one-fourth of freight ; we have 

Weight of cars - - 206 

Of freight ^^8 

Or nearly nine-tenths of the paying weight hauled by tlie large 
engine. 

EXTRACTS JROM LETTERS. 

Bv J. D. HofT to General C. B. Stuart, Consulting Engineer, New 

York, dated Denver, Dec. 8th, '71. 

Mr. Hnff visited this road in company with other distinguished 
scientists from the Atlantic States during the late snow storms in 
December, and witnessed the progress of a train of fifteen cars on 
a small engine of ten and one-half tons. He says: 

"I found the heaviest grades sixty-flve feet per mile and the 
sharpest curves nine degrees. The length to Colorado City is 
twentv-six miles ; total cost, $13,.500 per mile. 

The" Kansas Pacific Railway, built by the same engineer. General 
Greenwood, cost $24,000 per mile, and the difference in grading is 
in favor of the latter road.. 

The largest locomotive weiglis twenty and one-half tons. 
The passenger cai-s seat thirty-four passengers as comfortably as 
any cars in this territory, and, with two closets and stove, weigh 
only 13,000 pounds. Their freight cars weigh 3,500 pounds, and 
carry a load of 10,000 pounds when full, or nearly three pounds of 
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load to one of oar. One ton of coal runs a train of seventy-Jive 
ions of freight eighty miles in four hours. Their books show 
that the round trip of one huudred and fifty-two miles costs about 
■fifty dollars ; or two and one-third tons one mile for one cent. 
The trniiis weut through the deep snow, beating all the other 
roads this winter. 

T lie divide over which the train nins is 7,000 feet above tide 
water, and while the U. P. and the K. P. roads in the same fevri- 
tofv have been blockaded for weeks at a time, this little road bad 
not lost a trip up lo the middle of December, and was never moi-e 
than two hours behind time on any trip diii'ing the winter. 

OBANOBVILI.E BAII.EOAD, 

The Orangcvillo Advertiser, Canada, in speaking of the Toronto 
& Bruce narrow-gauge, says; 

",The amount of goods wlilch is brought is truly surprising, and 
the number of passengers traveling both ways is also very large. 
The fact is, the railroad is a great success ; haying gone to To- 
ronto and back on the line the present week, we were agreeably 
surprised at the comfort of the jonrney. We have heard a good 
deal of the 'narrow-gauge,' the 'wheelbarrow railway,' but let 
anybody get into the cars without being told anythiiig about nai"- 
row-gauges, and we ventnre to say that he would not observe the 
difference between it and any other railway. The cars are seated 
in the same way as tlie wide gauge, eacb seat accommodating two 
■comfortably ; the track, too, is very smooth. 

HU89IAN SYSTEM. 

The system of I'oads in this country have been reduced from six 
feet and under to the present standard of three feet and six inches, 
carrying regularly three hundred and iifty-four tons of train, ex- 
clusive of engine and tender, on grades of one in eighty-flve, sonie 
of which are five miles long. Total freight carried per annum, 
876,430 tons; total number of passengers carried per annum. 189,- 
762, at a cost of one and one-halt iieiit per mile, and freight at two 

MB. SPOONER ( 



First— Tliat through the whole time he has had (he ci 
the Festiniog railroad it has entirely demonstrated the r 
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iiig on the narrow-gauge system ; in having car- 
ried more freiglit and passengers at less coat than any line of rail- 
way now iu use ; that it is almost free from oscillation ; that it has 
withstood the severest wind storms in the conuliy without being 
affected; tliat the cars can run at thirty-flve miles per hour with 
perfect safety ; that the wear and teav of rolling stock and rails Is- 
reduced to an absolute minimum. 

Secondly — That a two feet nine inches to three feet gauge meets- 
the only objection that can Jiow be raised against a narrow-gange, 
and that all the req»iremeutfi of commerce can be fully transacted ■ 
by lines bnllt on that gange ; that they can be bnilt for from oiie- 
fonrth to two-fifths of the cost of the standard gauge through the 
same section of country, and can be maintained at not to exceed 
one-half of the cost of the present system to do the same business. 

THE UI.IjENBORG road in SWEDEN — GAUGE THBEE FEET SEV- 
EN INCHES— LENGTH THIKTY-SEVEN MILKS. 

This road reports a business of 220,000 passengers and 327,00fr 
tons of freight pei- annum, carried at per passenger two and one- 
sistenth cents per mile, and for freight at two and Jive-sixteenth 
cents per mile per ton, at tjpeed jof thirty-flve miles pci' hour, with 
a twelve ton locomotive, revenue about fifteen per cent, per 

Major Adelskold, State Engineer of Sweden, says : 
Tn every case wJiere email gange railroads have been built they 
have realized every expectation, and I deem it a waste of money 
to build broatler gange where a nai-row and cheaper gauge will 
meet all tlie requirements of the business of tlie country. 

SPECIAL CONCLUSIONS FROM THE ROADS ALREADY BUILT — 

FESTINIOG RAILWAY, THIRTEEN AND ONE-HALF Mlr.ES, 

TWENTY-THREE AND ONE-HALF INCH GAUGE. 

The results of operations of this road are : 

Passengers transported yearly, 140,000 passengers at one cent 
per mile. 
Treight hauled, 500,000 tons at one-third cent per ton. 
Original cost, $180,000. 
Present value, 8.500,000. 
Interest on original investment, forty per cent, per annum. 
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Interest on present value, tweuty-tliree per cent, per annnm. 
Maximum gratlients, one in eixtj^-seven, 

" Cui'ves, one batidred and ttiirty-two feet radius. 

" "Weight of Eugiuea, ten to nineteen and one-lialf tons^ 

Proportion of non-paying passenger traflc, oue-liaif ton per 
passenger. 

Proportion of paying to non-paying freiglit, tliree to one per 
ton. 
Freight cars 1,344 pounds, cariying tliree and one-iialf tons. 



THE liABEN ROAD IN NORWAY— GAUGE THREE FEET SEVEN 
INCHES — LENGTH SEVBNTY-THKEE MILES. 

Constructed by Mr. Pihl at a cost of $25,000 per miie. Eeports- 
annuai income of tifteen per cent, on tlie cost, at three cents per 
passenger per mile, and two and three-fourths cents per tou per 
mile. Locomotives, eighteen tons ; grades, one in sixty-two ; 
curves, two hundred and thirty-seven feet radius; speed, thirty- 
five miles per hour. 

Tlie Hamer road in Norway, thii'ty inch gauge, constructed by 
3Mi-. Pild at a cost of $15,000 per mile. Rails thirty pounds per 
yai-d ; locomotives, twelve to twenty tone ; grades, one in eighty ;: 
and cui-ves foar hundred feet radius, at three cents per mile per 
passenger, and two and five-sisteenth cents freight per mile cai-— 
ried ; ammal dividends, nearly seventeen per cent. Speed twenty- 
six miles per hour. 

Cost of standard gauge in the same country, $32,000 per mile, 
pays at same i-ate of charges less than eight per cent, per annum. 

OPINION OF W. STUART WATSON, ESQ., CIVIL ENGINEEK, SAN 
FRANCISCO, CAL. 

It will be admitted that the chief difficulty in building railroads- 
aiiywhere is their cost. This difficulty hinders the building of 
many roads that would pay if they were huilt- 

The present standard gauge railroads in the United States have- 
cost about $44,000 per mile, the construction of which has created 
an indebtedness of nearly 2,200 millions dollars (exclusive of stock 
subscription), which at seven per cent, interest per annum involves- 
tlie annual payment of one hundred and fifty-four millions dollars, 
which the commerce of the country is compelled to pay. If the 
present system is not changed, and the bond list increases in the 
next ten years as it has in the last, this indebtedness wiil amount. 
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•to pi'obably not lew than 3,500 millions dollars, with an annual tax 
«u transportation of two hundred and iorty-flve millions dollars. 

'I'lie .(iliange that is proposed will build roads that have an equal 
capacity, both for freight and passenger, and upon whicli equally 
faet time can be made, for less than forty per cent. ; and when 
built can be maintained at not to exceed one-third of the expenses 
of the present system. Tims two of tlie most formidable objec- 
tions in the waj of construction of railroads in sparsely settled 
countries would be i-enioved— that of an exorbitant cost and an 
expensive system of management. There is scarcely a connty in 
this State that could not afford to bnild a small gauge railroad 
wherever a good public highway was necessary. Even the lines 
already occupying our principal avenues of business would find it 
necessary to change the present standard or be compelled to reduce 
their charges to such low rates as not to be able to pay rnnning 
-expenses. 

The cutting and filling of the road-bed will not be over one-half 
through a country of nn ordinary even surface, curves can be used 
aud successfully operated as sharp as two hundred feet radius, and 
thereby reduce the cost of construction in a heavy country to less 
than twenty-five per cent, of what a standard gauge can he built 
for in those countries, .^ 

The cost of permanent structure can be reduced at least one- 
third; ties to two-thirds. The rails will be reduced from eighty 
pounds per yard, to twenty-five and thirty, and their durability 
increased from five years to at least fifteen, with the same business. 

The locomotives can be reduced in weight from twenty and 
-«ixty tons, to six aud fifteen tons, made on patterns suitable to the 
-changed gauge. 

The cars will be reduced from sixteen and tliirty tons to four 
and six and one-half tons, while the freight ears can be reduced 
fi-om six and fourteen tons, to one and two and one-half tons. 

The buildings can be reduced in proportion. The turn-tables 
sud all fixtures can be reduced at least three-fiftlis. 

This system of roads can be constructed in one-half the time 
required to construct the present system, and return interest pro- 
portionately enhanced. 

The principal cost of maintaining a road depends upon the 
weight the road-bed has to carry to do its business, the jiroportion 
teing as three to one of all other expenses. This is reduced in 
passenger traffic fi-om one ton and three and one-half toiis dead 
weight for each passenger ; and of freight, from seven tons dead 
■weight, to one ton paving weight, on the standard gaiige ; the one- 
quarter of a ton dead weight for passengers; and to one-third 
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ton of dead weight to one ton to paying weight for the pi-opoaed 
narrow-gmige system. 

The present system as a result, lias given over 60,000 miles of 
railronds, on which we are obliged to carry at least six tons of 
carriages to one ton of freight, and from ten to thirty tons of car- 
riage for one ton of passengers, ^costing for its tvansportatjon two 
hundred millions dollars annually on bonds more tlian is necessary, 
and getting in return the satisfaction of knowing that we are ex- 
pending millions yeai'ly in manufacturing rolliiig stock for the 
special purpose only ol wearing- out the rails it runs on ; while the 
practical result of the proposed change will be, economy in con- 
struction and operation, cheap freights, large dividends, adapta- 
bility to other than mountainous countries, feasibility of doubling 
the number of miles of our railway systems at one-third of tho 
former outlay, the easy development of sparsely settled but valu- 
able districts, and the long train of advantages which is sure to 
follow to the stockholders who invest in those roads, as weU as to 
the people who will by their agency be induced to occupy our 
unsettled i-egions. And above all, and before all other consider- 
ations, they will constitute a means through which existing lines 
of standai-d gauge roads will be compelled to respect the conven- 
ience and necessities of the public, in reduction of freights and 
charges, from six cents a mile per passenger to less than two, and 
from ten cents per ton for freight, to at least one-third that amount. 
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